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PROBLEM TO BE SOLVED: To prevent variation in air-fuel 
ratio from delaying due to an 02 storage function of catalyst. 
SOLUTION: Start catalysts(SC) 5a, 5b each having an 02 
storage function are located in exhaust passages 2a, 2b of an 
engine 1, and an NOx occlusion and reduction catalyst 7 is 
located on a downstream side merging exhaust passage 2. 
During lean mixture operation of an engine, the catalyst 7 is 
allowed to absorb NOX from exhaust gas, and the engine is 
operated with a rich mixture when the NOX is emitted so as to 
increase the air-fuel ratio of exhaust gas flowing into the start 
catalysts 5a, 5b and the catalyst 7. An ECU 30 carries out 
secondary fuel injection which does not contribute combustion, 
by means of cylinder fuel injection values 111 to 114 during 
expansion or exhaust stroke of each engine cylinder so as to 
increase the air-fuel ratio of exhaust gas flowing into the start 
catalysts 5a, 5b in order to emit oxygen occluded in the start 
catalysts 5a, 5b when the ECU 30 changes over the operation 
from the rich mixture operation into the lean mixture operation. 
Thereby, it is possible to prevent variation in air-fuel ratio from 
a lean mixture into a rich mixture from delaying upon change-over of air-fuel ratio. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] 02 which is the exhaust emission control device of the internal combustion engine which switches 
an operation air- fuel ratio to operation of operation and theoretical air fuel ratio of the Lean air- fuel ratio, or 
a rich air- fuel ratio if needed, and has been arranged in the engine flueway The exhaust air clarification 
catalyst which has a storage function, In case said engine is switched to theoretical air fuel ratio or rich air- 
fuel ratio operation from the Lean air- fuel ratio operation The exhaust emission control device of the 
internal combustion engine having a storage reduction means to reduce the amount of oxygen stored in said 
exhaust air clarification catalyst by making more rich than an engine operation air- fuel ratio the exhaust air 
air- fuel ratio which supplies the fuel which is not contributed to combustion to an engine, and flows into 
said exhaust air clarification catalyst. 

[Claim 2] Furthermore, NOX under exhaust air when the air-fuel ratio of the exhaust air which flows into 
the flueway of said exhaust air clarification catalyst downstream is the Lean air- fuel ratio NOX absorbed 
when it absorbed and the oxygen density under flowing exhaust air fell NOX to emit It has an occlusion 
reduction catalyst. Said storage reduction means is NOX further. NOX absorbed from the occlusion 
reduction catalyst Exhaust emission control device according to claim 1 which reduces the amount of 
oxygen stored in the exhaust air clarification catalyst when it should have been made to emit. 
[Claim 3] It is said NOX during the Lean air- fuel ratio operation of said engine. NOX absorbed from the 
occlusion reduction catalyst Exhaust emission control device of the internal combustion engine according to 
claim 2 which reduces the amount of oxygen which was equipped with a means to perform rich spike 
actuation which switches a short-time engine's operation air-fuel ratio to a rich air- fuel ratio when it should 
have been made to emit, and was stored in said exhaust air clarification catalyst by said storage reduction 
means at the time of rich spike actuation. 

[Claim 4] 02 which is the exhaust emission control device of the internal combustion engine which 
performs the Lean air-fuel ratio operation if needed, and has been arranged in the engine flueway The 
exhaust air clarification catalyst which has a storage function, NOX under exhaust air when the air- fuel ratio 
of the flowing exhaust air arranged in the flueway of said exhaust air clarification catalyst downstream is the 
Lean air-fuel ratio NOX absorbed when it absorbed and the oxygen density under flowing exhaust air fell 
NOX to emit Occlusion reduction catalyst, It is said NOX during the Lean air-fuel ratio operation of an 
engine. NOX absorbed from the occlusion reduction catalyst A means to perform rich spike actuation which 
switches a short-time engine's operation air- fuel ratio to a rich air- fuel ratio when it should be made to emit, 
The exhaust emission control device of the internal combustion engine having a storage reduction means to 
reduce the amount of oxygen stored in the exhaust air clarification catalyst by making still more rich than 
the air- fuel ratio under rich spike actuation the exhaust air air-fuel ratio which flows into the predetermined 
period aforementioned exhaust air clarification catalyst immediately after said rich spike actuation initiation. 

[Claim 5] Said storage reduction means is the exhaust emission control device of an internal combustion 
engine given in any 1 term of claims 1 -4 which are equipped with a storage presumption means to presume 
the amount of oxygen stored in said exhaust air clarification catalyst based on said engine's operational 
status, and perform said amount reduction actuation of oxygen according to the presumed amount of storage 
oxygen. 

[Claim 6] Said storage presumption means is the exhaust emission control device of the internal combustion 
engine according to claim 5 which presumes the amount of oxygen which was stored in the exhaust air 
clarification catalyst based on the degradation condition of said exhaust air clarification catalyst in addition 
to said engine's operational status. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engine's exhaust emission control 
device, and is 02 in a detail. It is related with the exhaust emission control device of the internal combustion 
engine having the exhaust air clarification catalyst which has a storage function. 
[0002] 

[Description of the Prior Art] It is 02 to the flueway of the engine operated near theoretical air fuel ratio. 
Exhaust air clarification three way component catalysts, such as a three way component catalyst which has a 
storage function, are arranged, and it is HC, CO, and NOX under exhaust air. The technique which purifies 
three components is known. 02 of a three way component catalyst The function which emits the oxygen 
absorbed when a storage function had the rich air- fuel ratio of the exhaust air which absorbs the oxygen 
component under exhaust air when the air-fuel ratio of the flowing exhaust air is Lean in a catalyst, holds, 
and flows is said. As everyone knows, a three way component catalyst is HC, CO, and NOX under exhaust 
air when the flowing exhaust air air- fuel ratio is in the narrow range near theoretical air fuel ratio. Although 
three components can be purified simultaneously, when an exhaust air air-fuel ratio shifts from theoretical 
air fuel ratio, it has the property it becomes impossible to purify the three above-mentioned component 
simultaneously. On the other hand, it is 02 to a three way component catalyst. When the storage function 
was added and the exhaust air which flows into a three way component catalyst becomes Lean from 
theoretical air fuel ratio, the surplus oxygen under exhaust air for a catalyst is absorbed, when it becomes 
rich, oxygen comes to be emitted from a catalyst, and even when the air-fuel ratio of the exhaust air which 
flows into a catalyst separates from theoretical air fuel ratio, it becomes possible to maintain the ambient 
atmosphere of a three way component catalyst near the theoretical air fuel ratio. For this reason, it is exhaust 
air of the engine operated with the air-fuel ratio near theoretical air fuel ratio 02 By purifying using the 
three way component catalyst which has a storage function, they are HC, CO, and NOX. It becomes 
possible to purify three components good. 

[0003] NOX absorbed when NOX under exhaust air on the other hand when the flowing exhaust air air- fuel 
ratio is Lean (nitrogen oxides) was absorbed and the oxygen density under flowing exhaust air fell NOX to 
emit The occlusion reduction catalyst is known. NOX As an example of the exhaust emission control device 
which used the occlusion reduction catalyst, there are some which were indicated by the patent registration 
No. 2600492, for example. The exhaust emission control device of the above-mentioned patent is NOX to 
the flueway of the engine which performs the Lean air-fuel ratio operation. An occlusion reduction catalyst 
is arranged. It is NOX during the Lean air- fuel ratio operation of an engine. NOX under exhaust air to an 
occlusion reduction catalyst It is made to absorb and is NOX. NOX of an occlusion reduction catalyst When 
an absorbed amount increases By performing rich spike actuation of operating an engine with short-time 
theoretical air fuel ratio or a rich air-fuel ratio, it is NOX. NOX absorbed from the occlusion reduction 
catalyst NOX emitted while making it emit Reduction clarification is carried out. That is, if the air- fuel ratio 
of exhaust air turns into theoretical air fuel ratio or a rich air-fuel ratio, while the oxygen density under 
exhaust air will fall rapidly compared with exhaust air of the Lean air- fuel ratio, unburnt [ under exhaust 
air / HC ] and the amount of CO component increase rapidly. For this reason, it is NOX if an engine 
operation air- fuel ratio is switched to theoretical air fuel ratio or a rich air-fuel ratio by rich spike actuation. 
The air-fuel ratio of the exhaust air which flows into an occlusion reduction catalyst changes from the Lean 
air-fuel ratio to theoretical air fuel ratio or a rich air-fuel ratio, and is NOX by lowering of the oxygen 
density under exhaust air. An occlusion reduction catalyst to NOX It is emitted. Moreover, since 
comparatively a lot of unburnt [ HC ] and CO components are contained as mentioned above during exhaust 

http : //www4 . ipdl . ncipi . go j p/cgi -bin/tran_web_cgi_ej j e 4/24/2006 



JP,2000-027677,A [DETAILED DESCRIPTION] 



Page 2 of 17 



air of theoretical air fuel ratio or a rich air-fuel ratio, it is NOX. NOX emitted from the occlusion reduction 

catalyst It reacts with unburnt [ under exhaust air / HC ], and CO component, and is returned. 

[0004] 

[Problem(s) to be Solved by the Invention] NOX which is generated during engine Lean air- fuel ratio 
operation according to the exhaust emission control device of an above-mentioned patent registration [ No. 
2600492 ] publication It becomes possible to purify efficiently. However, it is 02 as a start catalyst to the 
equipment of the above-mentioned patent registration No. 2600492. When adding the three way component 
catalyst which has a storage function, a problem may arise. 

[0005] The start catalyst sets it as the main objects from the engine to remove HC emitted so much and CO 
component at the time of engine start up, and it needs to arrange it in the location near an engine as much as 
possible of a flueway so that temperature up may be carried out in a short time after engine start up and 
catalytic activity-ized temperature may be reached. For this reason, a start catalyst is NOX when adding to 
the exhaust emission control device of the above-mentioned patent registration No. 2600492. It is arranged 
in the flueway of the upstream of an occlusion reduction catalyst. 

[0006] However, 02 It is NOX, using as a start catalyst the catalyst which has a storage function. When it 
has arranged to the upstream flueway of an occlusion reduction catalyst, it is NOX during the Lean air-fuel 
ratio operation. NOX from an occlusion reduction catalyst If rich spike actuation for bleedoff and reduction 
clarification is performed, it is NOX in early stages of rich spike actuation. NOX It has become clear that 
the problem emitted while not having been purified from an occlusion reduction catalyst arises. 
[0007] This problem is NOX at the time of rich spike actuation. The change to Rich from Lean of the air- 
fuel ratio of the exhaust air which flows into an occlusion reduction catalyst is 02 of a start catalyst. It 
thinks for producing delay for a storage operation. That is, a start catalyst is 02, although the air-fuel ratio of 
the exhaust air from an engine will change from Lean rapidly richly if rich spike actuation is performed. 
Since it has a storage function, if exhaust air of this rich air-fuel ratio flows into a start catalyst, the absorbed 
oxygen will be emitted from a start catalyst, and the air- fuel ratio of the exhaust air which flows out of a 
start catalyst is maintained near the theoretical air fuel ratio. For this reason, it is NOX even if it starts rich 
spike actuation. The air-fuel ratio of the exhaust air which flows into an occlusion reduction catalyst does 
not turn into sufficient rich air- fuel ratio until it finishes emitting the whole quantity of the oxygen which the 
start catalyst absorbed, but the case where it is maintained by the Lean air-fuel ratio near theoretical air fuel 
ratio produces it. 

[0008] NOX It is NOX if the air- fuel ratio of the exhaust air which flows into an occlusion reduction 
catalyst changes from the Lean air- fuel ratio to the Lean air- fuel ratio near theoretical air fuel ratio. The 
oxygen density near the front face of an occlusion reduction catalyst falls rapidly. It is NOX so that it may 
mention later. An occlusion reduction catalyst is NOX in the form of the nitrate ion combined with the 
alkaline earth (for example, Ba) etc. It is NOX if the oxygen density near a catalyst front face falls, although 
held inside a catalyst. NOX held near the front face of an occlusion reduction catalyst It comes to be emitted 
from a catalyst front face all at once. In this case, NOX NOX emitted during exhaust air when the exhaust 
air which flows into an occlusion reduction catalyst was maintained by the Lean air-fuel ratio near 
theoretical air fuel ratio NOX emitted since HC of sufficient amount to return the whole quantity and CO 
were not contained A part is NOX as it is, without being returned. It will come to flow into the occlusion 
reduction catalyst downstream. For this reason, it is NOX by 02 storage function of a start catalyst at the 
time of rich spike actuation. It is NOX if it is overdue that the exhaust air air- fuel ratio which flows into an 
occlusion reduction catalyst reaches an air-fuel ratio rich enough. NOX which is not purified from an 
occlusion reduction catalyst It is thought that it comes to flow out. 

[0009] Since the air-fuel ratio of exhaust air of the start catalyst downstream will also turn into the same rich 
air- fuel ratio as the start catalyst upstream if the whole quantity of the oxygen absorbed by the start catalyst 
is emitted as mentioned above, it is NOX. Exhaust air of an air-fuel ratio rich enough comes to be supplied 
to an occlusion reduction catalyst. Therefore, it is NOX, if a certain amount of time amount passes after 
starting rich spike actuation. NOX emitted from the occlusion reduction catalyst NOX The whole quantity 
comes to be purified on an occlusion reduction catalyst, and it is NOX. NOX which is not purified from an 
occlusion reduction catalyst Runoff stops. However, it is NOX for every rich spike actuation as mentioned 
above. NOX which is not purified from an occlusion reduction catalyst By having flowed out, it is NOX as 
the whole. The problem to which the rate of clarification falls arises. 

[0010] moreover, in an engine which switches an engine's operation air-fuel ratio to theoretical air fuel ratio 
or a rich air- fuel ratio from the Lean air- fuel ratio according to an engine's operational status Although the 
air- fuel ratio of the exhaust air from an engine may be switched to theoretical air fuel ratio or a rich air- fuel 
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ratio from the Lean air- fuel ratio even if it does not perform rich spike actuation Also in this case, it is 02 of 
an exhaust air clarification catalyst. Because of a storage function, it is NOX in the case of an operation air- 
fuel ratio switch. If the period when the exhaust air air-fuel ratio which flows into an occlusion reduction 
catalyst is temporarily maintained by the Lean air-fuel ratio near the theoretical air fuel ratio arises the 
above — the same — non-purified NOX it emits — having — exhaust air — the problem on which description 
gets worse arises. 

[001 1] This invention takes an example by the above-mentioned problem, and is 02. It aims at preventing 
the delay of change to theoretical air fuel ratio or a rich air- fuel ratio from the Lean air- fuel ratio of the 
exhaust air air-fuel ratio of the exhaust air clarification catalyst downstream in the case of having arranged 
to the flueway the exhaust air clarification catalyst which has a storage function. 
[0012] 

[Means for Solving the Problem] According to invention according to claim 1 , it is the exhaust emission 
control device of the internal combustion engine which switches an operation air- fuel ratio to operation of 
operation and theoretical air fuel ratio of the Lean air- fuel ratio, or a rich air- fuel ratio if needed. 02 
arranged in the engine flueway The exhaust air clarification catalyst which has a storage function, In case 
said engine is switched to theoretical air fuel ratio or rich air-fuel ratio operation from the Lean air-fuel ratio 
operation The exhaust emission control device of the internal combustion engine having a storage reduction 
means to reduce the amount of oxygen stored in said exhaust air clarification catalyst is offered by making 
more rich than an engine operation air- fuel ratio the exhaust air air- fuel ratio which supplies the fuel which 
is not contributed to combustion to an engine, and flows into said exhaust air clarification catalyst. 
[0013] That is, in invention of claim 1, in case an engine f s operation air- fuel ratio is switched to theoretical 
air fuel ratio or a rich air-fuel ratio from the Lean air-fuel ratio, the fuel which is not contributed to 
combustion is supplied to an engine. This fuel serves as an unbumt HC component, not burned, and is 
discharged by the engine with exhaust air. For this reason, the exhaust air which is an air-fuel ratio more 
rich than an engine operation air- fuel ratio for an exhaust air clarification catalyst, and contains unburnt 
[ HC ] so much flows. In this case, 02 of an exhaust air clarification catalyst Oxygen is emitted from an 
exhaust air clarification catalyst by the storage function. However, 02 Since there is a limitation in the 
bleedoff rate of the oxygen by storage, with the oxygen emitted when a lot of unburnt HC components were 
contained during the flowing exhaust air, it becomes impossible to oxidize the whole quantity of the unburnt 
HC component under exhaust air, and the air- fuel ratio of exhaust air of the exhaust air clarification catalyst 
downstream turns into an air- fuel ratio by the side of rich from theoretical air fuel ratio. That is, since the 
oxygen stored in the exhaust air clarification catalyst is emitted and it is consumed promptly, the exhaust air 
air- fuel ratio of the exhaust air clarification catalyst downstream also comes to change to a rich air-fuel ratio 
promptly. For this reason, 02 of an exhaust air clarification catalyst The delay of the air- fuel ratio change by 
the storage function is prevented, in addition, supply of the fuel which is not contributed to combustion will 
stop, if the amount of oxygen stored in the exhaust air clarification catalyst is fully reduced, and it falls to 
extent from which bleedoff of the oxygen from an exhaust air clarification catalyst does not become a 
problem practically namely,. Moreover, if the engine which has the charge injection valve of cylinder 
internal combustion which injects a direct fuel in a cylinder as a storage reduction means has, in the 
expansion stroke or exhaust stroke of each cylinder, a fuel may be injected in a cylinder, and if the engine 
which has the exhaust port fuel injection valve which performs fuel injection to each cylinder exhaust port 
has, a fuel may be injected to an exhaust port. Moreover, 02 Supply of the fuel which is not contributed to 
combustion by the storage reduction means may be performed during the Lean air- fuel ratio operation in 
front of a switch of an engine operation air- fuel ratio, and you may carry out during operation of the 
theoretical air fuel ratio immediately after a switch, or a rich air-fuel ratio. 

[0014] According to invention according to claim 2, further to the flueway of said exhaust air clarification 
catalyst downstream NOX under exhaust air when the air-fuel ratio of the flowing exhaust air is the Lean 
air- fuel ratio NOX absorbed when it absorbed and the air-fuel ratio of the flowing exhaust air turned into a 
rich air- fuel ratio It has the NOX occlusion reduction catalyst to emit. Said storage reduction means is NOX 
further. NOX absorbed from the occlusion reduction catalyst When it should be made to emit, the exhaust 
emission control device according to claim 1 which reduces the amount of oxygen stored in the exhaust air 
clarification catalyst is offered. 

[0015] NOX which absorbed from said NOX occlusion reduction catalyst during the Lean air- fuel ratio 
operation of said engine according to invention according to claim 3 When it should be made to emit, it has 
a means perform rich spike actuation which switches a short-time engine's operation air- fuel ratio to a rich 
air-fuel ratio, and the exhaust emission control device of the internal combustion engine according to claim 
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2 which reduces the amount of oxygen stored in said exhaust-air clarification catalyst by said storage 
reduction means at the time of rich spike actuation is offered. 

[0016] That is, by invention with claim 2 and claim 3, it is 02. It is NOX to the downstream of an exhaust 
air clarification catalyst which has a storage function. The occlusion reduction catalyst is arranged and it is 
NOX. NOX absorbed from the occlusion reduction catalyst 02 of the exhaust air clarification by the storage 
reduction means when it should be made to emit Reduction of a storage function is performed, for this 
reason, only not only in when an engine operation air- fuel ratio is switched to theoretical air fuel ratio or a 
rich air- fuel ratio by change of operational status from the Lean air- fuel ratio NOX An occlusion reduction 
catalyst to NOX It is NOX in case it is made to emit. The air- fuel ratio of the exhaust air which flows into an 
occlusion reduction catalyst It is NOX also when making it change from the Lean air-fuel ratio to theoretical 
air fuel ratio or a rich air-fuel ratio. The air-fuel ratio of the exhaust air which flows into an occlusion 
reduction catalyst comes to change from the Lean air-fuel ratio to sufficient rich air- fuel ratio promptly, and 
is NOX. NOX which is not purified from an occlusion reduction catalyst Flowing out is prevented. 
[0017] 02 which according to invention according to claim 4 is the exhaust emission control device of the 
internal combustion engine which performs the Lean air- fuel ratio operation if needed, and has been 
arranged in the engine flueway The exhaust air clarification catalyst which has a storage function, NOX 
under exhaust air when the air- fuel ratio of the flowing exhaust air arranged in the flueway of said exhaust 
air clarification catalyst downstream is the Lean air- fuel ratio NOX absorbed when it absorbed and the air- 
fuel ratio of the flowing exhaust air turned into a rich air- fuel ratio NOX to emit Occlusion reduction 
catalyst, It is said NOX during the Lean air- fuel ratio operation of an engine. NOX absorbed from the 
occlusion reduction catalyst A means to perform rich spike actuation which switches a short-time engine f s 
operation air- fuel ratio to a rich air- fuel ratio when it should be made to emit, By making still more rich than 
the air- fuel ratio under rich spike actuation the exhaust air air- fuel ratio which flows into the predetermined 
period aforementioned exhaust air clarification catalyst immediately after said rich spike actuation initiation 
The exhaust emission control device of the internal combustion engine having a storage reduction means to 
reduce the amount of oxygen stored in the exhaust air clarification catalyst is offered. 
[0018] That is, by invention of claim 4, it is NOX. NOX from an occlusion reduction catalyst When 
performing rich spike actuation for bleedoff and reduction clarification, the air-fuel ratio of the exhaust air 
which flows into the predetermined period exhaust air clarification catalyst immediately after rich spike 
initiation is held still more richly than the exhaust air air- fuel ratio under subsequent rich spike actuation. 
Thereby, also while oxygen is emitted by 02 storage function from the exhaust air clarification catalyst, also 
while unburnt [ of sufficient amount to consume the whole quantity of the emitted oxygen / HC ] and CO 
component come to be contained during exhaust air and oxygen is emitted from the exhaust air clarification 
catalyst, the exhaust air air- fuel ratio of the exhaust air clarification catalyst downstream turns into sufficient 
rich air- fuel ratio. Therefore, NOX of the exhaust air clarification catalyst downstream Exhaust air of an air- 
fuel ratio rich enough comes to be supplied to an occlusion reduction catalyst from the time of rich spike 
actuation initiation, and it is NOX. NOX which is not purified from an occlusion reduction catalyst Runoff 
is prevented. In addition, the air-fuel ratio of the exhaust air which flows into an exhaust air clarification 
catalyst immediately after rich spike initiation is NOX of sufficient amount to consume the whole quantity 
of the oxygen emitted from the exhaust air clarification catalyst, and the downstream. NOX emitted from an 
occlusion reduction catalyst It is set up so that unburnt [ of the amount which totaled sufficient amount to 
purify the whole quantity / HC ], and CO component may be included. Moreover, as a storage reduction 
means, like claims 1-3, although the fuel which is not contributed to an engine like at combustion although 
fuel injection is performed to the thing and exhaust port which perform fuel injection in a cylinder into 
expansion or the exhaust stroke of a cylinder is supplied, an engine's operation air- fuel ratio may be made 
still more rich than under a period predetermined [ after others and rich spike initiation ], and subsequent 
rich spike actuation. Moreover, the above-mentioned predetermined period is set as sufficient time amount 
to emit the whole quantity of the oxygen absorbed from the exhaust air clarification catalyst. 
[0019] According to invention according to claim 5, said storage reduction means is equipped with a storage 
presumption means to presume the amount of oxygen stored in said exhaust air clarification catalyst based 
on said engine's operational status, and any 1 term of claims 1 -4 which perform said amount reduction 
actuation of oxygen according to the presumed amount of storage oxygen is provided with the exhaust 
emission control device of the internal combustion engine of a publication. That is, in invention of claim 5, a 
storage reduction means performs the amount reduction actuation of oxygen according to the presumed 
amount of oxygen while presuming the amount of oxygen stored in the exhaust air clarification catalyst. For 
example, a storage reduction means lengthens time amount which the air-fuel ratio of the exhaust air which 
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flows into an exhaust air clarification catalyst is reduced, so that there are many amounts of storage oxygen 
(that is, it is deep in a rich degree), or continues the amount reduction actuation of oxygen. Thereby, the 
amount reduction actuation of oxygen comes to be performed to accuracy, and the delay of change of the 
exhaust air air- fuel ratio of the exhaust air clarification catalyst downstream comes to be prevented certainly. 
In addition, the amount presumption of storage oxygen of the exhaust air clarification catalyst by the storage 
reduction means is performed for example, whenever [ catalyst temperature ] based on engine operational 
status, such as hysteresis (duration time of the Lean air-fuel ratio operation and rich air-fuel ratio operation) 
of air-fuel ratio change of an exhaust air flow rate and an engine. 

[0020] According to invention according to claim 6, the exhaust emission control device of the internal 
combustion engine according to claim 5 which presumes the amount of oxygen in which said storage 
presumption means was stored in the exhaust air clarification catalyst based on the degradation condition of 
said exhaust air clarification catalyst in addition to said engine's operational status is offered. In addition to 
engine operational status, in invention of claim 6, a storage reduction means presumes the amount of storage 
oxygen based on the degradation condition of an exhaust air clarification catalyst. 02 A storage function 
falls with degradation of an exhaust air clarification catalyst, and the amount of oxygen (the amount of 
saturation oxygen) which can store an exhaust air clarification catalyst decreases with degradation of an 
exhaust air clarification catalyst. That is, the oxygen of the amount more than the amount of saturation 
oxygen is not stored in an exhaust air clarification catalyst. Therefore, by taking into consideration the 
degradation condition of an exhaust air clarification catalyst, it becomes possible to presume more the 
amount of storage oxygen of an exhaust air clarification catalyst to accuracy, and it becomes possible to 
perform the amount reduction actuation of oxygen to accuracy further. 
[0021] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with reference 
to an accompanying drawing. Drawing 1 is drawing showing the outline configuration of the operation 
gestalt at the time of applying this invention to an automobile engine. In drawing 1 , 1 shows an automobile 
engine. With this operation gestalt, one is used as the 4-cylinder gasoline engine which had four cylinders of 
#4 from the engine#l , and the fuel injection valves 111-114 which inject a fuel in a direct cylinder are 
formed in # 4-cylinder from #1 . Let the internal combustion engine 1 of this operation gestalt be the lean 
burn engine which can be operated with an air-fuel ratio higher (Lean) than theoretical air fuel ratio so that 
you may mention later. 

[0022] Moreover, with this operation gestalt, the group division of the cylinder of #1 to #4 is carried out at 
two cylinder groups which consist of two cylinders which ignition timing does not follow mutually. (For 
example, cylinder firing order is 1-3-4-2, and the cylinder of #1 and #4 and the cylinder of #2 and #3 
constitute the cylinder group from an operation gestalt of drawing 1 , respectively.) It connects with an 
exhaust manifold for every cylinder group, and the exhaust port of each cylinder is connected to the flueway 
for every cylinder group again. In drawing 1 , the exhaust manifold which connects to individual flueway 2a 
the exhaust port of a cylinder group where 21a consists of #1 and a # 4-cylinder, and 21b are exhaust 
manifolds which connect to individual flueway 2b the exhaust port of a cylinder group which consists of #2 
and a # 4-cylinder. With this operation gestalt, the start catalysts (referred to as "SC" below) 5a and 5b 
which consist of a three way component catalyst are arranged on individual flueway 2a and 2b, respectively. 
Moreover, individual flueway 2a and 2b join the common flueway 2 by SC downstream. 
[0023] NOX later mentioned on the common flueway 2 The occlusion reduction catalyst 7 is arranged. For 
29a and 29b showing to drawing 1 , it is NOX of a flueway 2 which individual flueway 2a, start catalyst 5a 
of 2b, the air-fuel ratio sensor arranged at 5b upstream, and 3 1 show. It is the air-fuel ratio sensor arranged 
at occlusion reduction catalyst 7 outlet. Let the air- fuel ratio sensors 29a, 29b, and 3 1 be the so-called linear 
air-fuel ratio sensors which output the voltage signal corresponding to an exhaust air air- fuel ratio in the 
large air-fuel ratio range. Furthermore, it is an engine's 1 electronic control unit (ECU) which 30 shows to 
drawing 1 . With this operation gestalt, ECU30 is used as the microcomputer of a well-known configuration 
of having had RAM, ROM, and CPU, and is performing basic control, such as ignition-timing control of an 
engine 1 and fuel -injection control. Moreover, at this operation gestalt, ECU30 is NOX further absorbed 
from the NOX occlusion reduction catalyst 7 while performing control which changes the fuel-injection 
mode of the cylinder-injection-of-fuel valves 111-114 according to engine operational status, and changes 
an engine operation air-fuel ratio so that the above-mentioned basic control might be performed and also it 
might mention later. In order to make it emit, rich spike actuation which switches an short-run air-fuel ratio 
to a rich air-fuel ratio is performed during the Lean air-fuel ratio operation of an engine. Furthermore, 
ECU30 performs the amount reduction actuation of storage oxygen of reducing the amount of oxygen stored 
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in SCs 5a and 5b on the time of changing an engine operation air- fuel ratio from Lean richly, or the occasion 
of rich spike actuation. 

[0024] The signal with which the exhaust air air- fuel ratio in start catalyst 5a and 5b inlet port is expressed 
to the input port of ECU30 from the air- fuel ratio sensors 29a and 29b, The air- fuel ratio sensor 31 to NOX 
The signal showing the exhaust air air- fuel ratio in occlusion reduction catalyst 7 outlet Moreover, the signal 
corresponding to an engine's MAP is inputted, respectively from the intake-pressure sensor 33 formed in the 
engine inlet manifold which is not illustrated, and also the signal corresponding to an engine rotational 
frequency is inputted from the rotational frequency sensor 35 arranged near the engine crankshaft (not 
shown). Furthermore, with this operation gestalt, the signal showing an operator's amount of accelerator 
pedal treading in (accelerator opening) is inputted into the input port of ECU30 from the accelerator opening 
sensor 37 arranged near an engine's 1 accelerator pedal (not shown). Moreover, the output port of ECU30 is 
connected to the fuel injection valves 1 1 1-1 14 of each cylinder through the fuel-injection circuit which is 
not illustrated, in order to control the fuel oil consumption and fuel injection timing to each cylinder. 
[0025] With this operation gestalt, ECU30 operates an engine 1 in the following five combustion modes 
according to an engine's operational status. 

** The Lean air-fuel ratio stratification combustion (one compression stroke injection) 

** the Lean air- fuel ratio homogeneity — gaseous mixture — /stratification combustion (an intake stroke / 

two compression stroke injection) 

** the Lean air- fuel ratio homogeneity — gaseous mixture — combustion (one intake-stroke injection) 
** theoretical-air-fuel-ratio homogeneity — gaseous mixture — combustion (one intake-stroke injection) 
** rich air- fuel ratio homogeneity — gaseous mixture ~ combustion (one intake-stroke injection) 
That is, in an engine's 1 light load operating range, the Lean air- fuel ratio stratification combustion of the 
above-mentioned ** is performed. In this condition, the fuel which charge injection of cylinder internal 
combustion was performed once in the second half of the compression stroke of each cylinder, and was 
injected forms the layer of combustible gas mixture near the cylinder ignition plug. Moreover, there is very 
little fuel oil consumption in this operational status, and the air-fuel ratio as the whole inside of a cylinder 
becomes 25 to about 30. 

[0026] moreover — if a load increases from the condition of the above-mentioned ** and it becomes a low- 
load-driving field — the above-mentioned ** Lean air- fuel ratio homogeneity — gaseous mixture ~ 
/stratification combustion is performed. The quantity of the fuel injected in a cylinder is increased as an 
engine load increases, but in stratification combustion of the above-mentioned **, in order to perform fuel 
injection in the second half of a compression stroke, there is a limitation in the fuel quantity which injection 
time will be restricted and can be made to stratify. Then, he is trying to supply the fuel of the amount of 
targets to a cylinder in this load field by injecting beforehand the amount of the fuel which run short only by 
the fuel injection in the second half of a compression stroke in the first half of an intake stroke, very Lean 
[ by the time of firing ] fuel [ which was injected in the cylinder in the first half of an intake stroke ] 
homogeneity — gaseous mixture is generated, the second half of a compression stroke — this very Lean 
homogeneity — gaseous mixture — a fuel is injected further and the layer of combustible gas mixture which 
can be lit near the ignition plug is generated in inside. Combustion stabilized in order that this combustible- 
gas-mixture layer might start combustion at the time of firing and a flame might spread to a surrounding thin 
mixed gaseous layer comes to be performed. Although the quantity of the fuel quantity supplied by injection 
by the intake stroke and the compression stroke is increased from ** in this condition, the air-fuel ratio as 
the whole becomes a little low Lean (it is 20 to about 30 at an air-fuel ratio). 

[0027] furthermore — if an engine load increases — an engine 1 — the Lean air- fuel ratio homogeneity of the 
above-mentioned ** — gaseous mixture — combustion is performed. In this condition, fuel injection is 
performed once in the first half of an intake stroke, and the quantity of fuel oil consumption is further 
increased from the above-mentioned **. the homogeneity generated in a cylinder in this condition — gaseous 
mixture serves as the Lean air- fuel ratio (it is 15 to about 25 at an air- fuel ratio) comparatively near 
theoretical air fuel ratio. 

[0028] furthermore, if an engine load increases and it becomes an engine heavy load operating range, a fuel 
will increase further from the condition of** — having — the theoretical-air-fuel-ratio homogeneity of the 
above-mentioned ** — gaseous mixture — operation is performed. In this condition, in a cylinder, the 
homogeneous gaseous mixture of theoretical air fuel ratio comes to be generated, and an engine output 
increases, furthermore, if an engine load increases and it becomes an engine's full load running, fuel oil 
consumption will increase further from the condition of ** — having — the rich air- fuel ratio homogeneity of 
** — gaseous mixture — operation is performed, the homogeneity generated in a cylinder in this condition — 
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the air- fuel ratio of gaseous mixture — being rich (it being 12 to about 14 at an air- fuel ratio) — it becomes. 
[0029] With this operation gestalt, according to the accelerator opening (an operator's amount of accelerator 
pedal treading in), and the engine rotational frequency, the optimal operation mode (from the above- 
mentioned ** to **) is beforehand set up based on the experiment etc., and it has stored as a map which 
used the accelerator opening and the engine rotational frequency for ROM of ECU30. It determines whether 
ECU30 should choose which operation mode of ** from the current above-mentioned ** based on the 
accelerator opening and engine rotational frequency which were detected by the accelerator opening sensor 
37 during engine 1 operation, and fuel oil consumption, fuel injection timing, and a count are determined 
according to each mode. 

[0030] That is, when the mode (the Lean air-fuel ratio combustion) of the above-mentioned ** to ** is 
chosen, ECU30 determines fuel oil consumption from an accelerator opening and an engine rotational 
frequency based on the map beforehand prepared for every mode of the above-mentioned ** to **. 
Moreover, when the mode (theoretical air fuel ratio or rich air- fuel ratio homogeneity gaseous mixture 
combustion) of the above-mentioned ** and ** is chosen, ECU30 sets up fuel oil consumption based on the 
MAP and engine rotational frequency which were detected by the intake-pressure sensor 33 based on the 
map beforehand prepared for every mode of the above-mentioned ** and **. 

[0031] Moreover, when mode ** (theoretical-air- fuel -ratio homogeneity gaseous mixture combustion) is 
chosen, ECU30 carries out feedback amendment of the fuel oil consumption further computed by the above 
based on the output of the air- fuel ratio sensors 29a and 29b so that an engine exhaust air air-fuel ratio may 
turn into theoretical air fuel ratio. As mentioned above, in the engine 1 of this operation gestalt, the quantity 
of fuel oil consumption is increased as an engine load increases, and operation mode is changed according to 
fuel oil consumption. 

[0032] Next, the start catalysts 5 a and 5b of this operation gestalt and NOX An occlusion reduction catalyst 
is explained. Start catalyst (SC) Using support, such as cordierite fabricated in the shape of a honeycomb, 5a 
and 5b form thin coating of an alumina in this carrier surface, and are constituted as a three way component 
catalyst which made this alumina layer support precious metal catalyst components, such as Platinum Pt, 
Palladium Pd, and Rhodium Rh. A three way component catalyst is HC, CO, and NOX near the theoretical 
air fuel ratio. Three components are purified with a well head. A three way component catalyst is NOX if 
the air-fuel ratio of the flowing exhaust air becomes higher than theoretical air fuel ratio. NOX under 
exhaust air since reduction capacity declines, when the Lean air- fuel ratio operation of the engine 1 is 
carried out It cannot fully purify. 

[0033] Moreover, in order to be arranged at flueway 2a and the part near the engine 1 of 2b and to reduce 
heat capacity so that the activity temperature of a catalyst may be reached in a short time after engine start 
up and a catalysis can be started, let SCs 5a and 5b be the things of small capacity comparatively. Next, 02 
of SCs 5a and 5b A storage function is explained. If exhaust air clarification catalysts, such as a three way 
component catalyst, are made to support metal components, such as a cerium (Ce), generally in addition to a 
catalyst component, it is known that an exhaust air clarification catalyst will come to demonstrate an oxygen 
storage function (02 storage function). That is, when the air- fuel ratio of the exhaust air which flows into a 
catalyst is higher than theoretical air fuel ratio, it combines with the oxygen under exhaust air (when an 
exhaust air air-fuel ratio is Lean), and the cerium supported by the catalyst as an additive forms Seria 
(cerium oxide), and stores oxygen. Moreover, when the air-fuel ratio of the flowing exhaust air is below 
theoretical air fuel ratio, since Seria emits oxygen and returns to a metal cerium, oxygen is emitted (when an 
exhaust air air-fuel ratio is rich). 02 With the exhaust air clarification catalyst which has a storage function, 
since the oxygen under exhaust air is absorbed by the cerium even when the exhaust air air- fuel ratio which 
flows into a catalyst changes from a rich air- fuel ratio to the Lean air- fuel ratio, the oxygen density under 
inflow exhaust air falls. For this reason, while oxygen is absorbed by the cerium, the exhaust air air- fuel 
ratio in a catalyst outlet becomes near the theoretical air fuel ratio, moreover, if the whole quantity of the 
cerium which a catalyst supports combines with oxygen and it becomes impossible to absorb oxygen more 
than it (namely, a catalyst — oxygen — saturated), the exhaust air air- fuel ratio in an exhaust air clarification 
outlet will change to the same Lean air- fuel ratio as the exhaust air air- fuel ratio in a catalyst inlet port. 
Moreover, similarly, after the cerium has fully absorbed oxygen, if the air-fuel ratio of the exhaust air which 
flows into a catalyst changes from the Lean air-fuel ratio to a rich air- fuel ratio, oxygen will be emitted from 
a cerium, the oxygen density under exhaust air increases and the air- fuel ratio in a catalyst outlet becomes 
near the theoretical air fuel ratio. Since oxygen is not emitted from a catalyst any more after the whole 
quantity of the oxygen combined with the cerium also in this case is emitted, the exhaust air air- fuel ratio in 
a catalyst outlet turns into a rich air-fuel ratio as well as the air-fuel ratio in a catalyst inlet port. That is, an 
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exhaust air clarification catalyst is 02. When it has the storage function, since rich or rich, Lean's change 
will produce delay from Lean of the exhaust air air-fuel ratio of the catalyst downstream compared with the 
catalyst upstream. 

[0034] SCs 5a and 5b of this operation gestalt are 02. Since the storage function is added, when an engine's 
operation air- fuel ratio changes from Lean richly, delay and the period temporarily maintained by the air- 
fUel ratio near the theoretical air fuel ratio will produce change of the exhaust air air- fuel ratio in the 
downstream of SCs 5a and 5b. Next, NOX of this operation gestalt The occlusion reduction catalyst 7 is 
explained. NOX of this operation gestalt The occlusion reduction catalyst 7 makes an alumina support, and 
is Potassium K, Sodium Na, Lithium Li, and Caesium Cs on this support. Alkali metal [ like ], Barium Ba, 
and calcium calcium At least one component chosen from rare earth like an alkaline earth [ like ], 
Lanthanum La, Cerium Ce, and Yttrium Y and noble metals like Platinum Pt are supported. NOX An 
occlusion reduction catalyst is nitrate ion N03 about NOX under exhaust air (N02, NO), when the air-fuel 
ratio of the flowing exhaust gas is Lean. - NOX which absorbed in the form, and was absorbed when inflow 
exhaust gas became rich NOX to emit An absorption/emission action is performed. 

[0035] It becomes the same mechanism even if it uses other noble metals, alkali metal, an alkaline earth, and 
rare earth, although the mechanism of this absorption/emission is explained taking the case of the case 
where Platinum Pt and Barium Ba are used, below, if the oxygen density under inflow exhaust air increases 
(namely, — if the air-fuel ratio of exhaust air turns into the Lean air-fuel ratio) — these oxygen — Platinum Pt 
top - 02- or the form of 02- adhering - NOX under exhaust air 02- on Platinum Pt or 02- reacting - 
thereby — N02 It is generated. Moreover, N02 under inflow exhaust air And N02 generated by the above It 
is nitrate ion N03, being absorbed in an absorbent and combining with the barium oxide BaO oxidizing 
further on Platinum Pt. - It is spread in an absorbent in a form. For this reason, under lean atmosphere, it is 
NOX under exhaust air. NOX It comes to be absorbed in the form of a nitrate in an absorbent. 
[0036] moreover — if the oxygen density under inflow exhaust air falls substantially (namely, — if the air- 
fuel ratio of exhaust air turns into theoretical air fuel ratio or a rich air-fuel ratio) — N02 on Platinum Pt in 
order that the amount of generation may decrease — a reaction — hard flow — progressing — coming — 
nitrate ion N03- in an absorbent N02 It comes to be emitted from an absorbent in a form, in this case, under 
exhaust air — reduction components, such as CO, HC, and C02 etc. - if a component exists — Platinum Pt 
top — these components — N02 It is returned. 

[0037] It is NOX, when the engine 1 in which the Lean air-fuel ratio operation is possible is used with this 
operation gestalt and the engine 1 is operated with the Lean air-fuel ratio. An occlusion reduction catalyst is 
NOX under flowing exhaust air. It absorbs. Moreover, it is NOX if an engine 1 is operated with a rich air- 
fuel ratio. The occlusion reduction catalyst 7 is absorbed NOX. Reduction clarification is emitted and 
carried out. At this operation gestalt, it is NOX during the Lean air-fuel ratio operation. NOX absorbed by 
the occlusion reduction catalyst 7 If an amount increases, rich spike operation which switches a short-time 
engine air-fuel ratio to a rich air-fuel ratio from the Lean air-fuel ratio is performed, and it is NOX. NOX 
from an occlusion reduction catalyst It is made to perform bleedoff and reduction clarification (NOX 
playback of an occlusion reduction catalyst). At this operation gestalt, ECU30 is NOX. It is NOX by 
fluctuating the value of a counter. NOX in which the occlusion reduction catalyst 7 is carrying out 
absorption maintenance An amount is presumed. NOX NOX absorbed by the occlusion reduction catalyst 7 
per unit time amount An amount is NOX. NOX under exhaust air which flows into an occlusion reduction 
catalyst per unit time amount NOX generated by per unit time amount with an amount 1, i.e., an engine, It is 
proportional to an amount. NOX generated in per unit time amount in an engine on the other hand An 
amount will be NOX if an engine service condition becomes settled, since it becomes settled with the 
amount of fuel supply to an engine, an air- fuel ratio, an exhaust air flow rate, etc. NOX absorbed by the 
occlusion reduction catalyst An amount can be known. NOX which changes engine service conditions (an 
accelerator opening, an engine rotational frequency, an inhalation air content, a MAP, an air-fuel ratio, the 
amount of fuel supply, etc.) beforehand, and an engine generates in per unit time amount with this operation 
gestalt An amount is surveyed and it is NOX. NOX absorbed by the occlusion reduction catalyst 7 per unit 
time amount The amount is stored in ROM of ECU30 in the form of the numerical map using for example, 
an engine load (fuel oil consumption) and an engine rotational frequency. ECU30 uses this map from an 
engine load (fuel oil consumption) and an engine rotational frequency for every (every above-mentioned 
unit time amount) fixed time amount, and is NOX to per unit time amount. NOX absorbed by the occlusion 
reduction catalyst An amount is computed and it is NOX. It is this NOX about a counter. Only an absorbed 
amount is increased. Thereby, it is NOX. The value of a counter is always NOX. NOX absorbed by the 
occlusion reduction catalyst 7 It comes to express an amount. ECU30 is Above NOX during the Lean air- 
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fuel ratio operation of an engine. When the value of a counter increases beyond a predetermined value, rich 
spike actuation of operating a short- time (for example, about 0.5 to 1 second) engine in the mode 
(theoretical air fuel ratio or rich air- fuel ratio homogeneity gaseous mixture combustion) of the above- 
mentioned ** or ** is performed. Thereby, it is NOX. NOX absorbed from the occlusion reduction catalyst 
Reduction clarification is emitted and carried out. In addition, the time amount which holds an exhaust air 
air-fuel ratio richly by rich spike is NOX in a detail. It is determined by experiment etc. based on the class of 
occlusion reduction catalyst, capacity, etc. Moreover, a rich spike is performed and it is NOX. An occlusion 
reduction catalyst to NOX It is NOX after reduction clarification was emitted and carried out. The value of a 
counter is reset by 0. Thus, NOX NOX of the occlusion reduction catalyst 7 By performing a rich spike 
according to an absorbed amount, it is NOX. It is reproduced appropriately and the occlusion reduction 
catalyst 7 is NOX. NOX which the occlusion reduction catalyst absorbed Being saturated is prevented. 
[0038] However, at this operation gestalt, it is NOX as mentioned above. It is 02 to the flueway of the 
occlusion reduction catalyst 7 upstream. SCs 5a and 5b which have a storage function are formed. For this 
reason, even if exhaust air of a rich air-fuel ratio flows into SCs 5a and 5b from an engine at the time of a 
rich spike, it is NOX of SC5a and 5b lower stream of a river. While the occlusion reduction catalyst 7 has 
bleedoff of the oxygen in SCs 5a and 5b, the case where exhaust air of the Lean air-fuel ratio near the 
theoretical air fuel ratio flows arises, and it is NOX immediately after rich spike initiation. NOX which is 
not purified from the occlusion reduction catalyst 7 It may flow out. Moreover, it is NOX immediately after 
switching, also when an engine's operation air- fuel ratio is similarly switched to theoretical air fuel ratio or a 
rich air-fuel ratio (operation mode of the above-mentioned ** or **) by change of an engine's 1 service 
condition from the Lean air-fuel ratio (operation mode of the above-mentioned ** to **). NOX which is not 
purified from the occlusion reduction catalyst 7 Runoff may arise. 

[0039] Then, it is 02 of Above 5a and SCs 5b by making rich the air-fuel ratio of the exhaust air which 
flows into SCs 5a and 5b beforehand in case an engine air- fuel ratio is switched to theoretical air fuel ratio 
or a rich air-fuel ratio from the Lean air-fuel ratio with the operation gestalt explained below for rich spike 
actuation, an operation mode switch, etc. The problem produced by storage is solved. Exhaust air containing 
a lot of HC and CO components flows into SCs 5a and 5b by making into a rich air- fuel ratio the exhaust air 
air- fuel ratio which flows into SCs 5a and 5b. For this reason, 02 The oxygen stored by storage in the 
catalyst is consumed although HC under exhaust air and CO component are oxidized, and bleedoff of the 
oxygen from a catalyst ends it for a short time. Moreover, Above HC and the amount of CO components are 
02 by setting up more mostly than the amount which consumes the whole quantity of the oxygen emitted 
from a catalyst. Also while oxygen is emitted by the storage function from the catalyst, exhaust air of SC5a 
and 5b downstream comes to be maintained by the rich air- fuel ratio. Thereby, it is NOX. NOX which is not 
purified from the occlusion reduction catalyst 7 Flowing out is prevented. 

[0040] As storage oxygen reduction actuation which makes the exhaust air air- fuel ratio which flows into 
SCs 5a and 5b at the time of an engine air- fuel ratio switch a rich air- fuel ratio For example, (A) Inject a fuel 
in a cylinder from the cylinder- injection-of- fuel valve of each cylinder at the time of a cylinder expansion 
stroke or an exhaust stroke (henceforth "secondary fuel injection"). (B) (C) which prepares the exhaust port 
fuel injection valve which injects a fuel in the exhaust port of each cylinder, and injects fuel injection to an 
engine exhaust port (henceforth "exhaust port injection") There are approaches, such as making an engine 
combustion air-fuel ratio rich substantially temporarily, at the time of an engine air- fuel ratio switch. Above 
(A) (B) By the approach, the fuel injected by expansion, exhaust stroke, and exhaust port of a cylinder is 
evaporated without burning, and generates a lot of HC and CO components during exhaust air. That is, these 
fuels have the advantage which fluctuation of an engine output etc. does not produce, even when 
comparatively a lot of fuels are supplied, in order not to contribute to combustion. On the other hand, in 
order not to contribute these fuels to combustion, when the engine is operated with the Lean air-fuel ratio, 
comparatively a lot of oxygen remains in exhaust air. That is, when the fuel which is not contributed to 
combustion as mentioned above is supplied to an engine, although the air-fuel ratio of exhaust air turns into 
a rich air-fuel ratio as a whole, during exhaust air, unreacted oxygen, and HC and CO component will exist 
independently. For this reason, these oxygen, and HC and CO component may produce a reaction on SC5a 
and 5b, and the temperature of SCs 5a and 5b may rise too much depending on a service condition. 
[0041 ] Moreover, the above (C) Although most unreacted oxygen under exhaust air is lost and the problem 
of overheating of SCs 5a and 5b is not produced by the approach since an engine's combustion air- fuel ratio 
itself turns into a large rich air- fuel ratio temporarily, engine generating torque may increase by combustion 
of a lot of fuels, and output-torque fluctuation may arise depending on an engine's operational status, 
therefore, the above (A) from — (C) As for any of an approach are taken, it is desirable to choose according 
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to an engine's property and operational status. 

[0042] In addition, the above (B) (exhaust port fuel injection) When applying an approach, it is the above 
(A) (secondary fuel injection). Since it becomes being almost the same as that of a case, at the following 
operation gestalten, it is the above (A). (C) Suppose that it explains taking the case of the case where an 
approach is applied. 

(1) The 1st operation gestalt drawing 2 is a flow chart explaining the amount reduction actuation of storage 
oxygen of SCs 5a and 5b in the 1st operation gestalt of this invention. This actuation is performed by 
ECU30 for every (every [ for example, ] crankshaft fixed angle of rotation) predetermined spacing. 
[0043] The time of the operation air- fuel ratio switch to the theoretical air fuel ratio or rich air- fuel ratio 
operation from the Lean air- fuel ratio operation according to service-condition change of an engine by 
actuation of drawing 2 , and NOX NOX from the occlusion reduction catalyst 7 The amount of storage 
oxygen of SCs 5a and 5b is reduced by injecting a fuel from the charge injection valve of cylinder internal 
combustion to expansion or the exhaust stroke of each cylinder, just before switching an engine's operation 
air- fuel ratio at the time of the rich spike actuation for bleedoff. That is, at this operation gestalt, it is 02 
from SCs 5a and 5b. After the oxygen bleedoff by the storage function is completed, he is trying to switch 
an engine's operation air-fuel ratio. 

[0044] Since the oxygen bleedoff from SCs 5a and 5b does not arise by this when an engine's operation air- 
fuel ratio is switched to Rich (or theoretical air fuel ratio) from Lean, it is NOX. The air- fuel ratio of the 
exhaust air which flows into the occlusion reduction catalyst 7 comes to change from the Lean air-fuel ratio 
to a rich air- fuel ratio (or theoretical air fuel ratio) promptly, and is NOX. NOX which is not purified from 
the occlusion reduction catalyst 7 Bleedoff is prevented. 

[0045] if actuation starts in drawing 2 — the accelerator opening sensor 37 above-mentioned at step 201 to 
the accelerator opening (an operator's amount of accelerator pedal treading in) ACCP — moreover, the 
amount OSC of storage oxygen of the engine rotational frequencies 5a and SC [ NE and ] 5b computed 
based on the output of the rotational frequency sensor 35 is read, respectively. In addition, calculation of the 
amount OSC of storage oxygen of SCs 5a and 5b is explained in full detail behind. 

[0046] Subsequently, it is based on the accelerator opening ACCP and the engine rotational frequency NE 
which were read by the above at step 203, and is the optimal operation mode Ml among the operation 
modes of the above-mentioned ** to **. It is chosen. With this operation gestalt, the optimal operation mode 
in each accelerator opening and an engine rotational frequency considers as the numerical table using the 
accelerator opening ACCP and the rotational frequency NE as a parameter, and is stored in ROM of ECU30, 
and ECU30 chooses the optimal operation mode (**-**) from this numerical table based on ACCP and NE 
which were read at step 201 . The value of M 1 (Ml =**-**) in step 203 is seen from a current engine 
service condition, and expresses the optimal operation mode (namely, operation mode which serves as a 
target of switch actuation at step 223 mentioned later). 

[0047] Subsequently, operation mode M0 current at step 205 It is judged whether it is the Lean air-fuel ratio 
operation (either of the modes of the above-mentioned ** to **). M0 It is the parameter which means 
whether the engine is operated in which operation mode of current ** to ** (M0 =** - **). When current 
theoretical air fuel ratio or rich air-fuel ratio operation is performed if current Lean air- fuel ratio operation is 
not performed at step 205 namely Target operation mode Ml Even if it is any of** to **, a switch of the 
air- fuel ratio from the Lean air-fuel ratio to a rich air-fuel ratio (or theoretical air fuel ratio) is not produced, 
but it is NOX. NOX which is not purified from the occlusion reduction catalyst 7 Since it cannot flow out, 
Step 223 is performed promptly and an engine's operation mode is the target operation mode Ml . It is 
switched (the current mode is continued when operated by current target operation mode). And operation 
mode M0 current at step 225 after the completion of a switch It is updated by the value according to the 
operation mode after a switch (M 1). 

[0048] On the other hand, when the engine is operated by the operation mode of current ** to ** at step 205, 
it is NOX at step 207 now. The occlusion reduction catalyst 7 to NOX It is judged based on the value of the 
rich spike flag FR whether the rich spike actuation activation for making it emit is demanded. As mentioned 
above, at this operation gestalt, ECU30 is based on engine operational status by the routine which is 
performed separately and which is not illustrated, and is NOX. NOX absorbed by the occlusion reduction 
catalyst 7 NOX showing an amount The value of Counter CNOX is integrated, and when the value of 
Counter CNOX increases exceeding a predetermined value, the value of the rich spike flag FR is set to 1 . 
Since it is necessary to perform the amount reduction actuation of storage oxygen (steps 213-217) 
mentioned later when current rich spike actuation is demanded at step 207, actuation progresses to the direct 
step 211. Moreover, when current rich spike actuation is not demanded, it is the target operation mode Ml at 
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step 209 next. It is judged whether they are a rich air- fuel ratio or theoretical-air- fuel-ratio operation (mode 
** or **). Target operation mode Ml When it is not any of mode ** and **, either, since the switch to rich 
air- fuel ratio operation from the Lean air- fuel ratio operation is not produced in this case, either, it 
progresses to step 223 and a switch in the target mode of operation mode is performed. 
[0049] On the other hand, since it is necessary to switch an engine operation air- fuel ratio to a rich air- fuel 
ratio (or theoretical air fuel ratio) from the Lean air-fuel ratio when it is FR=1 (rich spike demand) at step 
207, and when target operation mode is ** or ** at step 209 namely, it progresses to step 211 and judges 
whether the amount reduction actuation of current oxygen was completed. And when reduction actuation is 
not completed, secondary fuel injection for the amount reduction of oxygen of steps 213-217 (expansion or 
charge injection of cylinder internal combustion in an exhaust stroke) is performed, and the fuel which is not 
contributed to combustion is supplied to a cylinder. 

[0050] Namely, SC5a read at step 201 in step 213, While calculating sum total fuel quantity (the amount of 
HC) required to consume the whole quantity of the oxygen stored in SCs 5a and 5b, and maintain exhaust 
air of SC5a and 5b downstream from theoretical air fuel ratio from the current amount OSC of storage 
oxygen of 5b to a rich side The secondary fuel oil consumption which divides by the count of secondary 
fuel-injection activation (after-mentioned) which was able to define this sum total fuel quantity beforehand, 
and is needed for per time is computed. And in step 215, it is judged whether it is the timing which sets the 
secondary fuel oil consumption of one of current cylinders, and when it is set timing, the computed 
secondary fuel oil consumption is set to a fuel-injection circuit at step 217. Thereby, if it becomes secondary 
fuel-injection timing (expansion or exhaust stroke), secondary fuel injection will be performed in each 
cylinder. In addition, it is judged with the amount reduction actuation of oxygen having been completed at 
step 21 1 by only the count (cylinder number) appointed beforehand, when secondary fuel injection was 
performed, and 219 or less step is performed. 

[0051] Namely, after the amount reduction actuation of storage oxygen is completed and the oxygen 
bleedoff from SCs 5a and 5b is completed It is judged whether it is that step 219 requires current rich spike 
actuation (FR=1). If rich spike actuation is demanded, when rich spike actuation is performed and is not 
demanded at step 22 1 , the switch to target operation mode M 1 (in this case, rich or theoretical-air- fuel-ratio 
operation mode) is performed at step 223. 

[0052] in addition — rich spike actuation of step 221 — an engine — NOX until the value of Counter CNOX 
is set to 0 ~ the rich air-fuel ratio homogeneity of mode ** — gaseous mixture — it operates by combustion - 
- having — NOX NOX absorbed by the occlusion reduction catalyst 7 Reduction clarification of the whole 
quantity is emitted and carried out. Next, the count of the secondary fuel injection in this operation gestalt is 
explained, this operation gestalt — secondary fuel injection — # — 1 or 4 cylinder groups and # — either of 1 
time is performed [ groups / 2 or 3 / cylinder ] about 1 time each or all the cylinders of #1 to #4. When it can 
be alike, respectively, it can attach and the amount of storage oxygen of SC can be reduced by one 
secondary fiael injection, secondary fuel injection is performed once per each cylinder group, since 
[ namely, ] the capacity of SCs 5a and 5b is comparatively small — each SCs 5a and 5b — The capacity of 
SCs 5a and 5b is comparatively large, in the secondary fuel injection which is 1 time, when the amount of 
storage oxygen cannot fully be reduced, lessons is taken from each SCs 5a and 5b, and two secondary 
(namely, every 1 time per all cylinders of #1 to #4) fuel injection is performed, respectively. It is beforehand 
determined according to the capacity of SCs 5a and 5b whether to perform which secondary fuel injection. 
In addition, it is judged with since each cylinder group consisted of cylinders which firing order does not 
follow, the amount reduction actuation of storage oxygen having completed it, when 1 -time secondary ftiel 
injection was performed for every cylinder group, and secondary fuel injection was performed by a unit of 1 
(for example, #1, #3 or #3, and #2 grade) time in two cylinders of the firing order which continued at the 
above-mentioned step 211. 

[0053] Moreover, as mentioned above, with this operation gestalt, the operation mode (from ** to **) of the 
Lean air- fuel ratio is continued by the engine during the amount reduction actuation activation of storage 
oxygen. 

(2) Explain the 2nd operation gestalt, next the 2nd operation gestalt of this invention. With the operation 
gestalt of the above 1 st, operation mode to rich air-fuel ratio operation was not switched until it performed 
the amount reduction actuation of storage oxygen of SCs 5a and 5b and the amount reduction actuation of 
storage oxygen (secondary fuel injection) was completed only by secondary fuel injection. With this 
operation gestalt, in all cylinders, in the engine which needs secondary fuel injection by a unit of 1 time By 
the timing out of which the switch command to rich air- fuel ratio operation mode from the Lean air-fuel 
ratio operation mode came While switching to intake-stroke fuel injection about the cylinder of the timing 
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which can perform an operation mode switch (shift to intake-stroke fuel injection), only the amount of 
secondary fuel oil consumption increases the quantity of intake-stroke fuel oil consumption. Secondary fuel 
injection is performed about the cylinder for which the shift to intake-stroke fuel injection is not enough. 
[0054] Drawing 3 is drawing explaining the secondary fuel injection ( drawing 3 shows the example which 
carries out secondary fuel injection from the telophase of an expansion stroke to the early stages of an 
exhaust stroke) of this operation gestalt, and the timing of intake-stroke fuel-injection loading. Drawing 3 is 
mode ** (although the timing of the switch to mode ** (theoretical-air- fuel-ratio homogeneity gaseous 
mixture combustion (intake-stroke injection)) from the Lean stratification combustion (one compression 
stroke injection) is shown, the switch between other modes also becomes being the same as that of drawing 
3.)- 

[0055] Drawing 3 shows the fuel-oil-consumption set timing for performing each fuel-injection timing and 
its fuel injection of # 4-cylinder from #1 . drawing 3 — setting — CSET — in secondary fuel-oil-consumption 
set timing and EXINJ, secondary fuel -injection activation timing and ISET show intake-stroke fuel-oil- 
consumption set timing, and, as for compression stroke fuel-oil-consumption set timing and CINJ, IINJ 
shows [ compression stroke fuel-injection activation timing and EXSET ] intake-stroke fuel-injection 
activation timing, respectively. Moreover, that CH shows to drawing 3 shows the amount reduction 
actuation initiation timing of storage oxygen for an operation mode switch. Moreover, in drawing 3 , "**", 
"**", "**" 5 and "**" express the intake stroke of each cylinder, the compression stroke, the expansion 
stroke, and the exhaust stroke, respectively. As shown in drawing 3 , with this operation gestalt, secondary 
fuel oil consumption is set to the telophase of a compression stroke (EXSET), and intake-stroke fuel oil 
consumption is set in early stages of an exhaust stroke (ISET). 

[0056] Supposing the amount reduction actuation of storage oxygen of the catalyst for an operation mode 
switch is now started to the timing of drawin g 3 CH, since CH corresponds in the middle of a compression 
stroke, intake-stroke fuel-injection timing (IINJ) will already have finished with # 1 cylinder, and the set of 
compression stroke fuel oil consumption will have been completed to Timing CSET by it. Therefore, in # 1 
cylinder, since a change-over of ************ cannot be performed promptly, as performing as it is, the 
compression stroke fuel injection IINJ sets secondary fuel oil consumption to Timing EXSET, and performs 
secondary fuel injection (EXINJ). 

[0057] On the other hand, to this timing, although the timing of CH corresponds in the middle of an intake 
stroke in # 3 cylinder, since intake-stroke fuel-oil-consumption set timing has passed, it cannot already shift 
to intake-stroke fuel injection promptly. For this reason, in # 3 cylinder, while setting compression stroke 
fuel oil consumption by CSET as performing compression stroke fuel injection as it is, suppose that 
secondary fuel oil consumption is set to the secondary fuel-oil-consumption set timing (EXSET) of the 
subsequent telophase of a compression stroke, and secondary fuel injection is performed. 
[0058] Moreover, similarly, in # 4-cylinder, although the timing of CH corresponds in the middle of an 
exhaust stroke, since intake-stroke fuel-oil-consumption set timing (IINJ) has passed also in this case, it 
cannot shift to intake-stroke fuel injection promptly. Therefore, secondary fuel injection (EXINJ) is 
performed, continuing compression stroke fuel injection (CINJ) like # 3 cylinder. 

[0059] On the other hand, in # 2 cylinder, since the timing of CH corresponds in the middle of an expansion 
stroke, it cannot reach yet intake-stroke fuel-oil-consumption set timing (ISET), but can shift to intake- 
stroke fuel injection. So, in # 2 cylinder, while switching operation mode and performing intake-stroke fuel 
injection, only the amount of secondary fuel oil consumption increases the quantity of the fuel oil 
consumption set by ISET. That is, a switch of operation mode is performed, without performing secondary 
fuel injection about # 2 cylinder, instead an equivalent for secondary fuel oil consumption is added to the 
intake-stroke fuel oil consumption immediately after an operation mode switch, and fuel oil consumption is 
set up. 

[0060] So that the timing chart of drawing 3 may show After the amount reduction actuation of catalyst 
storage oxygen for an operation mode switch beginning with this operation gestalt, Although secondary fuel 
injection is performed, continuing compression stroke fuel injection about the cylinder (1 the case of 
drawing 3 # # 3, # 4-cylinder) which secondary fuel-oil-consumption set timing becomes ahead of intake- 
stroke fuel-oil-consumption set timing (namely, ** which does not switch operation mode) Operation mode 
is switched about the cylinder (# 2 cylinder) which intake-stroke fuel-oil-consumption set timing becomes 
ahead of secondary fuel-oil-consumption set timing, and he performs intake-stroke fuel injection, and is 
trying to increase the quantity of the fuel of secondary fuel oil consumption of other cylinders at the time of 
intake-stroke fuel injection. In addition, when loading of secondary fuel injection or intake-stroke fuel oil 
consumption is performed by a unit of 1 time in all cylinders also in this case, the amount reduction 
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actuation of storage oxygen of a catalyst is ended, and operation mode is switched in all cylinders after that. 
[0061] That is, with this operation gestalt, it will be started before an operation mode switch (#1, #3, # 4- 
cylinder), and quantity-to-be-stored reduction actuation of a catalyst will be ended after an operation mode 
switch (# 2 cylinder). Thereby, operation mode switching time can be shortened. Drawing 4 is a flow chart 
explaining the above-mentioned amount reduction actuation of storage oxygen of this operation gestalt. 
Actuation of drawin g 4 is performed as a routine performed by ECU30 for every predetermined spacing. 
Only the point that the flow chart of drawing 4 permuted steps 213-217 of the flow chart of drawing 2 at 
steps 413-421 is different from the flow chart of drawing 2 . So, only a point of difference is explained here. 
[0062] At step 413, the amount of one secondary fuel injection is set up like the drawing 2 step 213 from the 
amount OSC of storage oxygen of SCs 5a and 5b, and the amount which added the secondary and fuel oil 
consumption computed at step 413 to the intake-stroke fuel oil consumption after an operation mode switch 
by step 419 when it was in the set timing ( drawing 3 ISET) of the present intake-stroke fuel oil 
consumption at step 415, and increased is set as intake-stroke fuel oil consumption. Moreover, when there is 
nothing to intake-stroke fuel-oil-consumption set timing, the set of secondary fuel oil consumption is 
performed at step 417 and step 421 . Thereby, in the cylinder which is enough for the set timing (ISET) of 
intake-stroke fuel oil consumption, switch of operation mode and loading of fuel oil consumption come to 
be performed instead of secondary fuel injection. 

[0063] In addition, although this operation gestalt is performing reduction actuation of the amount of storage 
oxygen by performing secondary ftiel injection in cylinders other than the cylinder which is enough for the 
set timing of intake-stroke fuel injection, you may make it only the amount of secondary fuel oil 
consumption increase the quantity of intake-stroke fuel oil consumption like # 2 cylinder of the above [ each 
cylinder / timing / following / intake-stroke fuel-oil-consumption set ], without performing secondary ftiel 
injection. In this case, the amount reduction actuation of storage oxygen of a catalyst will be performed 
immediately after an operation mode switch in each cylinder. 

[0064] (3) Explain the 3rd operation gestalt, next the 3rd operation gestalt of this invention. In the case of an 
engine operation mode switch, operation mode is switched after the amount reduction actuation termination 
of storage oxygen of a catalyst, and reduction actuation is performed [ the 1 st above-mentioned operation 
gestalt ] immediately after an operation mode switch in some of cylinders or all cylinders by the 2nd 
operation gestalt. On the other hand, with this operation gestalt, the amount reduction actuation of storage 
oxygen is independently performed with a switch of operation mode. That is, in each cylinder, it carries out 
usually through a switch of operation mode, and regardless of operation mode, secondary fuel injection is 
performed until a switch of the operation mode of each cylinder is completed. Although it may be necessary 
to shift to rich air- fuel ratio combustion of** (rich air- fuel ratio homogeneity gaseous mixture combustion 
(one intake-stroke injection)) in sudden acceleration etc. by actual operation from the very Lean combustion 
condition of for example, mode ** (the Lean air- fuel ratio stratification combustion (one compression stroke 
injection)), if operation mode is switched at ** from direct ** in such a case, rapid fluctuation of an output 
torque may arise for the abrupt change of a combustion air-fuel ratio. Then, operation mode may once be 
switched to ** via mode ** to ** (the Lean air-fuel ratio homogeneity gaseous mixture /stratification 
combustion (an intake stroke / two compression stroke injection)), and ** (the Lean air- fuel ratio 
homogeneity gaseous mixture combustion (one intake-stroke injection)), without switching direct operation 
mode at ** from mode ** in such a case. 

[0065] With this operation gestalt, at the time of an operation mode switch, switch actuation of the above- 
mentioned **->**->**->** etc. is performed independently, and it is made to perform secondary fuel 
injection till the completion of a mode switch simultaneously. That is, with this operation gestalt, switch of 
operation mode and the amount reduction actuation of storage oxygen of a catalyst will be performed in 
parallel. It is prevented that operation mode switching time is influenced by the amount reduction actuation 
activation of storage oxygen by this. 

[0066] Drawing 5 is a flow chart explaining the amount reduction actuation of storage oxygen of the catalyst 
of this operation gestalt. This actuation is performed as a routine performed by ECU30 at intervals of 
predetermined. In drawing 5 , steps 501-509 show the same actuation as steps 201-209 of drawing 2 . When 
there is no switch of the operation mode from the Lean air- fuel ratio to a rich air-fuel ratio, also in this 
operation gestalt, it progresses to step 523 promptly at steps 501-509, and is the target operation mode Ml. 
Current operation mode M0 Mode switch actuation in which it responded is performed. 
[0067] On the other hand, when a switch of the operation mode to rich air- fuel ratio operation from the Lean 
air- fuel ratio operation is needed at steps 501-509 step 51 1 — progressing — target operation mode Ml 
Current operation mode M0 from — M0 ->M1 Based on the number of cycles which shift takes, it is 
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computed how many times activation [ secondary fuel injection ] is possible, and the secondary fuel oil 
consumption per time is computed from the count of secondary fuel-injection activation, and the present 
amount OSC of catalyst storage oxygen. Secondary fuel oil consumption is computed as an amount which 
consumes the whole quantity of the oxygen emitted from SCs 5a and 5b, and can generate only HC which 
maintains exhaust air of SC5a and 5b downstream to a rich air-fuel ratio. 

[0068] And after secondary fuel-oil-consumption calculation, at steps 513-521, secondary fuel injection is 
performed until a switch of operation mode is completed. Moreover, at steps 521 and 523, it is concurrent 
with secondary fuel injection at this time, and they are the shift (step 521) to rich spike actuation, and the 
current operation mode MO. Target operation mode Ml Shift actuation to which it responded is performed. 
And if shift actuation of step 513 or step 521 is completed, at step 513, it will be judged with the mode 
switch having been completed and secondary fuel injection will be suspended. 

[0069] Next, the presumed approach of the amount OSC of storage oxygen of SCs 5a and 5b used with each 
above-mentioned operation gestalt for secondary fuel -oil -consumption calculation is explained. With this 
operation gestalt, the amount OSC of storage oxygen of SCs 5a and 5b is computed from the exhaust air air- 
fuel ratio AF of SC5a, SC5a detected by the air-fuel ratio sensors 29a and 29b arranged at 5b inlet port, and 
5b inlet port, and the engine inhalation air mass flow (a gram/second) GA. 

[0070] As mentioned above, 02 of a catalyst The oxygen which the surplus oxygen under exhaust air was 
absorbed for the exhaust air air- fuel ratio which flows into SCs 5a and 5b by SCs 5a and 5b from theoretical 
air fuel ratio at the time of Lean, and was absorbed from SCs 5a and 5b by the storage function when more 
rich than theoretical air fuel ratio is emitted, and also when it is which, the exhaust air air-fuel ratio in SC5a 
and 5b outlets becomes near the theoretical air fuel ratio. Therefore, the amount of oxygen emitted to SCs 5a 
and 5b from absorption or SCs 5a and 5b is equivalent to the amount of oxygen required in order to make 
exhaust air of an air-fuel ratio AF into theoretical air fuel ratio. 

[0071] It will become GA=AFxF supposing the weight of air required in order to burn the fuel of a certain 
amount F and to generate exhaust air of an air-fuel ratio AF now is GA. Moreover, it will become 
GA'=STxF if air weight required in order to burn the fuel of the same amount F and to generate exhaust air 
of theoretical air fuel ratio ST is made into GA'. On the other hand, it is an oxygen density in air A02 If it 
carries out, into weight GA and the air of GA\ it will become A02 xGA and A02 xGA', respectively. That 
is, the amount of oxygen required in order to burn the fuel of a certain amount F and to generate exhaust air 
of theoretical air fuel ratio ST serves as A02 xGA'=A02 xSTxF. The amount of oxygen at the time of 
burning the same fuel on the other hand, and generating exhaust air of an air-fuel ratio AF serves as A02 
xGA=A02 xAFxF. Therefore, when it carries out to the amount of oxygen needed in order to make exhaust 
air of an air- fuel ratio AF into theoretical air fuel ratio, i.e., AF>ST, the amount of oxygen absorbed by SCs 
5a and 5b becomes (A02 xGA)-(A02 xGA') =A02 xFx (AF-ST). Moreover, since it is F=GA/AF, 
bleedoff/absorbed amount of oxygen become A02 xGAx(AF-ST)/AF=A02 xGAx (deltaAF/AF) after all. 
Here, it is deltaAF= (AF-ST). Moreover, since GA is the air flow rate of per unit time amount (second), if it 
is AF>ST, the oxygen of A02 xGAx (deltaAF/AF) will be absorbed by the catalyst per unit time amount 
during engine operation, and, as for the amount OSC of storage oxygen of a catalyst, only A02 xGA x 
(deltaAF/AF) will increase. (If it is AF<ST, deltaAF will be subtracted and the amount OSC of storage 
oxygen of a catalyst will decrease) . 

[0072] Therefore, although the variation of the amount OSC of storage oxygen of per time amount deltat of 
SCs 5 a and 5b is set to A02 xGAx(deltaAF/AF) xdeltat when exhaust air air- fuel ratios are [ AF and 
inhalation air mass flow ] originally GA(s) Actually, in order that the variation of OSC may receive effect in 
the oxygen absorption/emission rate of a catalyst, actual OSC variation is expressed as A02 xGAx 
(deltaAF/AF) xdeltatxK (correction factor based on an oxygen absorption/emission rate in K). Moreover, 
actually, the absorption/emission rate of oxygen receives effect in whenever [ catalyst temperature ], and 
becomes so large that whenever [ catalyst temperature ] is high. Furthermore, absorption of oxygen differs 
in a rate from bleedoff, and the rate of absorption of oxygen is higher than a bleedoff rate. Therefore, with 
this operation gestalt, the variation of per time amount deltat of OSC is divided into the case of absorption 
(AF>=ST) and bleedoff (AF<ST), and it expresses with the following formulas. 

[0073] absorption (AF>=ST): ~ A02 xGAx(deltaAF/AF) xdeltatxA bleedoff (AF<ST): - A02 xGAx 
(deltaAF/AF) xdeltatxB - here, A and B are correction factors which become settled by whenever 
[ absorption/emission rate or catalyst temperature ]. [ of oxygen ] Drawing 6 is a flow chart explaining the 
amount calculation actuation of storage oxygen of SCs 5a and 5b in this operation gestalt. This actuation is 
performed by the routine performed with the fixed time interval which is equivalent to the above-mentioned 
deltat with ECU30. In this actuation, the variation of the amount OSC of storage oxygen of per time amount 
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deltat of SCs 5a and 5b was computed using the above-mentioned formula, and the amount OSC of storage 
oxygen of present SCs 5a and 5b is presumed by integrating this variation from the time of engine start up. 
[0074] By actuation of drawing 6 , the exhaust air air-fuel ratio [ of SC5a and 5b inlet port ] AF, inhalation 
air mass-flow [ of an engine ] GA and SC5a, and 5b temperature TCAT is first read at step 601. With this 
operation gestalt, the exhaust air air-fuel ratio AF is called for as the average of the exhaust air air- fuel ratio 
detected by the air-fuel ratio sensors 29a and 29b of SC5a and 5b inlet port. Moreover, the inhalation air 
mass flow GA is computed as a product of the fuel quantity (fuel oil consumption) supplied to an engine per 
unit time amount, and the exhaust air air- fuel ratio AF. Moreover, the temperature TCAT of SCs 5a and 5b 
may arrange and measure a temperature sensor to a catalyst bed, asks for the relation between an engine 
load (fuel oil consumption), a rotational frequency, and an exhaust-gas temperature beforehand, may 
compute an exhaust-gas temperature based on engine fuel oil consumption (engine load) and a rotational 
frequency, and may use this exhaust-gas temperature as TCAT in approximation. 

[0075] Since it is computed at step 603 whether it is AF>=ST (ST is theoretical air fuel ratio), the present 
exhaust air clarification catalyst is absorbing oxygen in being AF>=ST and the amount OSC of storage 
oxygen is increasing after reading AF, GA, and TCAT by the above, a correction factor A is computed from 
TCAT at step 605 the oxygen absorption rate of SCs 5a and 5b, and whenever [ catalyst temperature ]. And 
only in (A02 xGAx(deltaAF/AF) xdelta txA), at step 607, the value of the amount OSC of storage oxygen 
increases. And at step 609, the value of OSC after buildup is Maximum OSCMAX. The value of OSC is 
OSCMAX when exceeding. It is set up. OSCMAX It is the amount of the maximum oxygen (saturation 
content) which can store SCs 5a and 5b. 

[0076] On the other hand, when it is AF<ST at step 603, since SCs 5a and 5b are emitting current oxygen, 
based on TCAT, a correction factor B is computed an oxygen bleedoff rate and whenever [ catalyst 
temperature ] at step 613, and, only in (A02 xGAx(deltaAF/AF) xdelta txB), the value of OSC increases at 
step 615 (in this case, since it is deltaAF<0, OSC decreases). And at steps 617 and 619, the value of OSC is 
restricted at the minimum value 0, and this actuation is ended. In addition, the initial value of OSC [ in / in 
the time of engine start up / steps 607 and 61 5 ] is OSCMAX. It is set up. At the time of an engine halt, it 
has been SC5a and 5b atmospheric-air ambient atmosphere (Lean air-fuel ratio), and SCs 5a and 5b are 
because it is saturated with oxygen. 

[0077] By computing fuel quantity required for the amount reduction actuation of storage oxygen of SCs 5a 
and 5b using the amount OSC of storage oxygen of the catalyst presumed by actuation of drawing 6 , with 
each above-mentioned operation gestalt, the exact amount reduction actuation of storage oxygen is 
performed, and it is NOX at the time of a switch of the engine operation mode from the Lean air- fuel ratio to 
a rich air-fiiel ratio. NOX which is not purified from the occlusion reduction catalyst 7 Flowing out is 
prevented. 

[0078] Next, the amount OSCMAX of saturation oxygen of SCs 5a and 5b used for actuation of drawing 6 
using drawin g 9 from drawing 7 Amendment is explained. By actuation of drawing 6 , it is the amount 
OSCMAX of saturation oxygen. Although you may make it compute the amount OSC of storage oxygen by 
considering as proper constant value, it responds to degradation of a catalyst more at accuracy, and it is 
OSCMAX. It is desirable to amend a value. 02 storage function of a catalyst is the amount OSCMAX of the 
maximum oxygen (saturation content) which falls with degradation of a catalyst and can store a catalyst. It 
falls and goes. Then, the degradation condition of a catalyst is distinguished with this operation gestalt, a 
degradation condition is embraced, and it is OSCMAX. A value is amended. 
[0079] The distinction approach of the degradation condition of a catalyst is explained first. At this 
operation gestalt, it is the locus length and NOX of an output signal curve of SC5a and 5b upstream. The 
degradation condition of a catalyst is judged based on the locus length of the air-fuel ratio sensor 3 1 output- 
signal curve of the occlusion reduction catalyst 7 downstream. [ of the air-fuel ratio sensors 29a and 29b ] 
Drawing 7 R> 7 shows the general wave of the air- fuel ratio sensor output VOM prepared in the exhaust air 
clarification catalyst upstream when feedback control of the engine air-fuel ratio is carried out to theoretical 
air fuel ratio, and the air- fuel ratio sensor output VOS prepared in the catalyst downstream. It sets to 
drawing 7 and is (A). 02 of an exhaust air clarification catalyst About a wave when a storage function is 
high, it is drawing 7 (B). 02 The wave when a storage function falls is shown, respectively. 
[0080] Drawing 7 (A) (B) In the condition that feedback control is carried out to theoretical air fuel ratio, an 
engine air-fuel ratio (exhaust air air-fuel ratio) is changed to Lean in the comparatively small range focusing 
on theoretical air fuel ratio as it is rich, so that it may be shown. For this reason, the upstream air- fuel ratio 
sensor output VOM shows fluctuation periodic as a core for theoretical air fuel ratio. In this case, 02 of a 
catalyst If a storage function is fully high, even if it changes somewhat the exhaust air air- fuel ratio which 
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flows into a catalyst considering theoretical air fuel ratio as a core, the exhaust air air- fuel ratio of a catalyst 
outlet will be maintained near the theoretical air fuel ratio. For this reason, with a catalyst with 02 storage 
function high enough, the downstream air- fuel ratio sensor output VOS is seldom changed, as shown in 
drawing 7 (A). Therefore, as for the die length in alignment with the locus of an output VOS, LOVS 
becomes comparatively small. However, a catalyst deteriorates and it is 02. Since the amount of oxygen 
absorption/emission of a catalyst will fall if a storage function falls, according to air- fuel ratio fluctuation of 
the upstream, it also comes to change the air-fuel ratio in the downstream. For this reason, the locus length 
LVOS of the downstream air-fuel ratio sensor output VOS is 02. It becomes large with lowering of a 
storage function, and is drawing 7 (B). It is 02 so that it may be shown. A storage function will become 
equal to the locus length LVOM of the air- fuel ratio sensor output VOM of the upstream in the condition of 
having been lost thoroughly, namely, the ratio of the locus length LVOS of the downstream air- fuel ratio 
sensor output VOS under feed back control of air-fuel ratio, and the locus length LVOM of the upstream air- 
fuel ratio sensor output VOM - if LR (LR=LVOS/LVOM) is taken - 02 a value with LR far smaller than 1 
when a storage function is high enough — becoming — 02 a storage function falls — it is alike and takes, and 
it increases and comes to approach 1 . this operation gestalt — the above — being based — the ratio of the 
locus length of upstream air- fuel ratio sensor 29a, 29b output, and downstream air- fuel ratio sensor 3 1 
output — LR — 02 of SCs 5a and 5b It is used as a parameter showing a storage depression. Like this 
operation gestalt, in addition, two exhaust air clarification catalysts 5a and 5b and two upstream air-fuel 
ratio sensors 29a, When it is an engine with 29b, may compute the locus length LVOM, using the average of 
the output of two upstream air- fuel ratio sensors 29a and 29b as an upstream air- fuel ratio sensor output 
VOM, and Or output locus length may be computed to every air-fuel ratio sensor 29a and 29b, and what 
averaged both locus length may be used as upstream air- fuel ratio sensor output locus length LVOM. 
Drawing 8 is the amount maximum OSCMAX of storage oxygen in consideration of degradation of SCs 5a 
and 5b of this operation gestalt. It is a flow chart explaining math operation. This actuation is performed as a 
routine performed by ECU30 for every fixed time amount. 

[0081] If actuation starts in drawing 8 , at step 801, it will be judged whether degradation parameter 
instruction execution conditions are satisfied. With this operation gestalt, the conditions of step 801 are 
supposed that the engine is operated by mode ** (theoretical-air-fuel -ratio homogeneity gaseous mixture 
combustion (one intake-stroke injection)), and feed back control of air- fuel ratio based on the air- fuel ratio 
sensors 29a and 29b is carried out. As drawing 7 explained, it is the locus length ratio LR 02 of a catalyst In 
order to use it as a parameter showing a storage function, it is because it is necessary to compute the locus 
length ratio LR in the condition that feedback control of the engine air- fuel ratio is carried out to theoretical 
air fuel ratio. 

[0082] When conditions are satisfied at step 801, the output voltage VOM of the upstream air-fuel ratio 
sensors 29a and 29b and the output voltage VOS of the downstream air- fuel ratio sensor 3 1 are read at step 
803. In addition, with this operation gestalt, the average of the output voltage of Sensors 29a and 29b is used 
as a VOM. Subsequently, at step 805, the locus length LVOM of the upstream air-fuel ratio sensor output 
VOM and the locus length LVOS of the downstream air- fuel ratio sensor output VOS are computed as 
LVOM=LVOM+| VOM- VOMi-1 |LVOS=LVOS+|VOS-VOSi-l |. It is VOMi-1 and VOSi-1 here. It is the 
value of VOM and VOS at the time of this actuation activation last time, and is updated at step 807 for every 
LVOM and LVOS calculation, respectively. That is, with this operation gestalt, as shown in drawing 9 , the 
approximation calculation using the integrated value of | VOM- VOMi-1 | and |VOS-VOSi-l | as LVOM and 
LVOS is performed, respectively. 

[0083] Step 809 and step 811 are judgment actuation of the calculation period of locus length. With this 
operation gestalt, addition of Above LVOM and LVOS is performed until the value of the counter CT which 
increases every [ 1 ] for every actuation activation reaches the predetermined value T. In addition, the 
predetermined value T is set up so that the sum total of the above-mentioned addition period may become 
about dozens of seconds. When Period T passes at step 811, the locus length ratio LR is computed as 
LR=LVOS/LVOM at step 813 from the value of LVOM and LVOS which were integrated within the 
period. Moreover, it is based on the relation beforehand set up at step 815 from the value of the above- 
mentioned locus length ratio LR (02 storage functional parameter), and is OSCMAX. A correction factor 
RD is called for. And the amount maximum OSCMAX of storage oxygen of SCs 5a and 5b current at step 
819 It is computed as OSCMAX =OSCMAX0xRD. Here, OSCMAX0 is the amount maximum of storage 
oxygen in the new condition that SCs 5a and 5b have not deteriorated at all. 

[0084] Drawing 10 is a graph which shows the relation of the locus length ratio LR and correction factor RD 
which are used for asking for a correction factor RD at the drawing 8 step 817. As shown in drawing 10 , in 
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the condition (LR«1 .0) that the catalyst has not deteriorated at all, the value of a correction factor RD is set 
as 1 .0, and it is set up so that it may become small, as degradation of a catalyst progresses (as the value of 
LR approaches 1). 

[0085] It is the amount maximum OSCMAX of storage oxygen of SCs 5a and 5b by drawing 1 0 . Since the 
presumed precision of the amount OSC of storage oxygen of SCs 5a and 5b in each above-mentioned 
operation gestalt improves by setting up according to degradation extent of a catalyst, it becomes possible to 
perform the still more exact amount reduction actuation of storage oxygen in each above-mentioned 
operation gestalt. 
[0086] 

[Effect of the Invention] According to invention given in each claim, it is 02. The common effectiveness it 
is ineffective to it being possible to prevent the delay of change to theoretical air fuel ratio or a rich air-fuel 
ratio is done so from the Lean air- fuel ratio of the exhaust air air- fuel ratio of the catalyst downstream in the 
case of having arranged to the flueway the exhaust air clarification catalyst which has a storage function. 



[Translation done.] 
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[0017] «S814lClBl!W>«MK:«fcti«. 

Dry - >ffl»tta«*tf ft 5 rt8^ia©SfM^{bSS 
r*^, arag^jiKfciBSSnfeO, x h u-^ts 
tt* S Sf^mkM^ t . «?TiBSP^^kft«rFdfefflI© 
SHtUiHWcEBS tifc. SEAT 4 Sf3S©3bK£tk# 'J — > 
S^J:k©<fcttcSpm*©NOx ^ORJRLSfeAT^SPM© 
OMlttf ') v =9- ^ J:b K ft o £ # PRJft L /c N O x * 

fifcm-r^NOx ®^3i7cMM£, «yw©y->ffi«tkji 
ms-t±-5^# £ #oc@B#ra*iw©a3g^it^ y ^ 

y » ?X^V ^tRfP*tffe 5^S£. 

buib y ? -r vwttmm&mmmmimm 

S^tk <fc 0 MK y » ^ «:r -5 C £ tc«fc 0 . gf^fkfttii 

*«itfcrt«Mil8©»«»{l«B3Wi«S ns. 
[0018] "Tftto^. St^H4©»Wr» 4 NOx © 
ilSS7c«iii*»6©NO» ©tttHi«7aWk©*t*fcU - » 

©§f^iHSP^bii^{catAr*»suoffi«stfc*». * 
©^© y f *x'U zimtpvntfs&mt.* o moc y » 

h u -^mtgtc <t o ^s^aa S tiT i > * IB t>gf ^ 

BSjUiS n/cK5R©^S%mST S©«:^ftfi©*«S 
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{mtk&ffrttftteV ??ft£j&J:b©gWi#{£*S3n£ 

^tc&o, no, i&MM7t!m^<D^mt<ono x 
©jsm^ihsn-s. ft*$. y •yn.'Wrmtisw&ic 
mmitMmcm^^sm^sseaat. m$m<mm 

#K£LTB. *»6 3CDJ:5tc. £lfff©tt3R£ 

fctr»«S4*08&T*fc©©i6. 'J »^^-f*IBMWf 

£©XBm. *©«© y * **'<-f *»fp+ J: 9«gw©ji 
^«36sscffls*i*©K^fti$m«:»3esti*. 

[0019] lf*3H5 KilBiE©^W«:J:4itf . grex h 

u-j><s»*a». «rB»H©anEW»(c*^>-cawa 

MSttKff «It ft 5 is*3S 1 *» 6 4 ©t,>-rn*» i qnct a 
t^rtj^n©«^fi«afcwji«s*i*. -rftfc>*>. 

^tcft«3. g^mkwrr^(w©gfm^it©^{k©a 

«^Ric «fc 5Sf^<fc)i!B«©Bf j8®g&H8i5£B. m « 

^iba^i y » ^^«stb«K©«iK«Fra) m<D®mM 

[0 02 0] fcBt&Diswtcjititf. B9i2* h 

u- i>jt^#©tt. sirettn©X4£KfliK:Aax.r mfiegp 
titcmmmzMjg.?zm*m5 tcKtt©rt«MM«©steti 
wa*WKjo*TSM^fcii*«i©* 

fl^fc»^TJ!?JW»IW*JiJ£TS. o, 

immmfmiumo&itt t *>k®t u . vomit 

©&<b££ktc4>ft<ft.5. -Tftfr*^ Sfm^ft&W^&c 
^ffiiaaWM±©S©BBRBIIfilS*ittlr>. fi£oT. 

9i«!MbMJf©& wra#*-r a c £ k j: "9 . sm» 



(5) $#1120 00-2 7 67 7 

8 

ft 5 . MJRMH^flPfcMfcjEMKtrftS C itfnj&i 
ft*. 

[002 1 ] 

[*Wi©3B«©0tt] KT. SSttia®*#JSll.T#lfe9I 

©aaeKKKo^riiwrrs. bis, 

■r. ssobbii-cb. mib# i^e»#4©4o©» 
4 jmw y y >«w £ 3 ft . # i *» 6 # 4 « 

10 ttKHt«I^K«»4.««t4l^«#l 1 1* 

»©rt«iwwitt. ssfe^*8Jt<fcom» c;->ft) s 

[002 2] ^ESB^»"Ctt# 1 *>6 # 4©»W 

BEl>K jS^CBfttttttfiR L> Wr» 2 r><D$mtr> h ft -S 2 o 

©a^K^-^i^nti^. (Mxtf, si© 

*JB&*t?tt. *i»j*tiWW*« 1-3-4-2 "C*»J. 

#i. #4©«fgi#2. #3©mt§fi*i-e-n-enMiSf 
8*««bt:i>s. ) */tv *««©««*- h isaus 
20 »»tt:St»-7r.*^FKSa*sn. MtgiilS©SfMilBS 
tC^iKSn-Ct^-S. SlJCfcl^T. 2 1att#l. #4 
JWW* 6 ft S«ffiS©#aW«- h *fl8!H»» ilK 2 a K 
Sa*TSSP»^-** F. 2 1 b «# 2 , # 4£US*> 6 

fta«m8©gfm#- h*<i)3iigf^jiss2 b tcwra 

2 a. 2b±tC«. =5cftiiS3!P6ft-5X^- h^-f $ y 
(JWTTSCJ iP¥&) 5 a £5 bT&s-eft^ftffig 
Stiri,**. *^c. fflg!JSfStiiK2a, 2b«SCTiJS 

30 [0023] ^aspMfflK2±(c«. fa^-raNOx © 

>a®7cMi«735SiBH3tiri,»5 i Hltc2 9 a. 29 b 
tSWDHt. fl899FfiUUS2a. 2b©^f-l- + ti' 
•MF5a, 5 b±*«KiBRStifcffll»tfc-b>*. 3 

H:EK3^^mt>tt&5„ ^jB*i£-fe>-9-2 9 
a. 2 9 bSCf 3 1 B. Kl^MhbfffiHrg^^^btC 

>-y-£3n-Ct^-5. HUC3 0"tS5r©ttjMl 

©S^FWffll JL- » b (ECU) ECU 3 OB. 

40 **JBBJirettRAM. ROM. CPU^fii^fc^© 

«fiS©^-f aroai/b;*-* tsn. i <o&'Xnn 

/c. **»98*Ttt. ECU 3 0 tt±E©«*Wl»*ff 
Effete. asW"-6«fc5«:*IBWEtt»«:i6i;'r«rt*» 

^iii*6ii 4©«H4«»*- F%^Huaw©a 

K^jS^Jt a MWZVt ft 5 4 £ *> tc . H(c N O » 

^w© y - y^mtm^ fcmnrmmg.mk* y ^ ^ 

50 * 0 3 6CCECU3 0B«Ha«5a«J±*y->*»6y 
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v ?«:g£{b 5 V -J *X>*<(i>Wfe<Dffi£ S C 5 

[0 0 24] ECUSOO^-KCB. 
f29a, 2 9 bfrhXZ- + £ 'J* h 5 a. 5b 

WBJrcB. ECU 3 0©A##- HUitSIW 1 ©T * 

jvrbd **-r«#*»A*sn-cir>*. ECU 3 
r#««©«HsWB*# 1 1 1*^11 4ec»«snri» 

[0 02 5] *mtl&&1&V\Z> E CU 3 0 »«n 1 
H©a^t#ifil(CfSDTfe(T©5 0(D^*- F-CjUR-r 

© >2Mftj&m®m ismtm 1 ®*»> 

MffS2B«tt) 

© y - >s«^wb^«ji«» <««tf m i a***) 
© aift2ft^$ra£4U£ft (®Mftm 1 
© y v *mMmmm&mim mmnw 1 nut* > 
-rftto*s. «n i ©«ft»jME««T:B. ±iB©©y- 

«C< . ««rt©^#4 UT©ffi«UtM:2 5j&>6> 3 Ogg 
[0 0 2 6] ±IB®©tt»*>6ft«f36 1 «W:b'Cfi 

AWf SKUMtc & * 4 , ±ie@ y - >2*Rit*3MB^« 

*S|R6ti"rL*(,»RjaiS#*C4©"C**J)8»ja«CBIH 
5W**S. *CT. C©J|ffi«*«"CttffiBWfga*©*» 
fMHWtfTBTOt S*s»i*4©S£^ tf>«»fTlItt¥K: 

ciwf) a«a©ji»R*»iWK:«*&'r*«fc *> 
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*WteL«H©4W&a^WK^*»£»TSfctf>3c 
frg tE«fT8r©*»K J: 0 ft&jH$UM2® «fc 

otifisn-stf. ±»tur©ffi*Rtfctt^fti>y-> 

(M^tf^jl?SJt-C2 0*>6 3 0 5gS) fcfc*. 

[0027] EccwMtftaa***-* 4. aub 1 rati 
ih@© y - >fflKtbs«a^««^ff & fen s . c © 

y->£«SJt (MiLMCSBtbr 1 5*>62 5ffig) 44 
[0 028] KtcWftW*a**UTlW*JM*WflK 

©eiiSiii&fci^WB^^K^fcfefta. c©tt»-e 

tt. ««rtKtt»fflBtfc©*&Ktt»^«**«Sti* 

^es«3&sMtcits3n©©y f ^^Mtk^Hs^aa 

S®iH*©^ifc« y 9 (Mx.ttSiKtt:'? i 2 j!p 6 1 

[0029 ] «t«0ircB. r anouM (SM£#© 
r^^^^Kii^fi) 4«H@iK»4tciet;T : ?*> 
ni^tcs-^^-rss^aiE*- k (±ib©*>6©) *^ 

S^3n-C*5«3. ECU3 0©ROMfCTd'-fe^raS4 
«HBIBR4*fl|t>ytV!7^ , 4LT:tMftUt:*«. tSH 
ECU3 0«Ti"l2;I/gBS-fe>lJ-3 7t?^Hi 
L/cT5'-te;l/iaS4^H[Hl^4tcS^C»T > 3iS_L!B 
30 ©*>6©©t>f ^©aHE-t-.K^SIR^** 1 *^ 

[0030] tt£t>^. ±K®3&>6®©*- F ( y-> 
SjKttdKff ) * 5 JliR S titctg&iC B. E C U 3 0 5 J±IB 

©*>&©©*- F©fc J ?8&Jifiisn/tv5» •ftcmm,* 
■r*. x. ±ib©4©©*-f (a»ffi««t*fctty » 

^IHAIffl^lURft) *WRSn«l6KB. EC 
U3 0B±IB® 4 ©©•=£:- FfttC^J&JWISnfe^^^ 
40 (eS-^T. 85^E-i2>-y-3 3-C^tH$n/ci3SmEb4 

WB@^4tc»^»r«siBwii*s*H3ers. 
[oo3i]$fc, *- f® mm&mfcismmiitm 

ffi 3 *i fcH-^tc » . E C U 3 0 BHCCiJBCc J: 

Dffiai/Wi)isiswts«4. «MSf^m*saa&^«sJt 

4&&cfc^«:^*gttfc-b>-y-2 9 a'. 2 9bO(fi^H:«^ 
(,>T7^-F^5»^ffiiE-rS. ±jfi©J:9K:. ^66^ 

so [0032] >xic, *mm&m<Dx$-h*+$vz\- 
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5a. 5bRtfNO„ mMWcMMiC^'C 
Xdr-h^ + ^yxh (SO 5a. 5b«, ^-*7A 

ttiamLtca-i/*?^ vm<Dm#*m^x, com 

s. H^«&ttS»^m>£#-cHC. co. no, © 
<Dgmstifim&m&tk <£ »p « < & s £ n o x ©Stc^ 

£*©pm*©NOx £3t#tC?Hfc-r£C<!:tt-C#ft 
[0033] Ifc, SC5a. 5 bW&HWSWrfOTfRa 

0&3*VCk>&. SC5a. 5b©0, XhU- 

M&tcM&j&amtc-fe y •> a ( c e ) m<D&mjmz 
mmzitzmimiKmttim&Bmmfe (o, xm/ 20 

S^fcifcATSSFm©^Jt#JIfi&£m «fc & * 

tc m^mtifi >;->©£#«:) #fw©Ks&£*s^ 

Lr-feUT (Wtt'JW) *»fi6l/i«*JB , JBW*. 
*fc. ^A-r^.Pm©^it^SI&^mWT©4 * tc 
(SMRfflBtbW y ? ^©£ *K) tt. -fe U TttlBR*tt 

fflur^K-fey^AtcRifcsbBMbWkasn*. o, 

■r sgF^£8&tk# y * e> y - >£MJ±K^{fc 30 

msm^om^&mt&m. c©/c«>. -fey? a 
kbm&wwks nr i> sra»j)4iifflp-c©Sf^m» 
sn^tbifi^tc&s. «&©«&•*-*-& y$ a 

L/C) *ftJ^«**lftiKTSe£#T*&<&3£. 
SFaWHblHPfcfett ^m^itttM&APfcfctf SHE 

ssA-r s sfm©£m# y - >ffl«Jt* e> y * ^ssR&Jt 40 
sci*»&i>©T. M^mp{c*5^^gf^fiSJt»feyi 

APtctett££8&b£|5l8£y »*ffiKtfc£tt&. Tfcto 
4 . &4&T^!8©&m£MJ£© y - >*»<& y » * * fctt 

DSCiKtt*. 50 
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[0 0 3 4 ] *ISJfe^SI©SC 5 a. 5 b (SO. X F U 
->*>e> y * fX-mi?* £ S C 5 a . 5 b ©TSfeffl'JtC 

*w*»s^aaMt©s6<b»iiti. -Btwtcai&^j^bia 

■S. #*&S7fcai©NO, ©Jl3l7cl!Bfig7«. m*-\iT>i> 

$y-£*§#£u ccfflftitcmtf^'jfAK, y-h 

'J^ANa. y^^ALi . -teS"? ACs ©«fc 5 &T;U 
*y^)S. M'J'jABa. *JlS<"5ACa ©Jr^&Trt' 
*y±SI, 7>*>La, -fell 9 AC e. JvbVVA 
Y©«£ 5 t£^±mtft hmttifc'ptji < 1 4>-o©jjS# 
£. 6£P t©efc5fc«#Jg££ffiJ3Lfc*>©-Cc&£. 

n Ox KKKcttnutiftAr zm$tf3x<D%.mkifi y - 
>©£$«:. gfm*©No x (no, . no) zmsu 

*>no, - ©TfcreftJKL. ifcASI«i#x#y y^&cft 

-5i8RiRL/cNO, £&af SNOx ©©ScW^ffl^f 

[003 5] C©eRftffl©^*-XAtCO(,»-C. jyrtc 
S^P t *s«tC)t/<y "i; AB a*«UiLfc«te*WK£ ^ 

ri^Hj-r€>35^ffe©«^H. r;u*y^is. r;v*y± 
v-y&mtttctt&t) . ch6»e^pt±«:o 

, - £fc«0 J -©^-Ctf#U P^©NOx »e^p 
t±©0 2 - g/cttO'-i&fSU CtltCtONO, J&i 

^ru/cno, wa^p t±vm.icmmti'o^m!m 

*fC©itX S tiriMfc/^ y V A B a O £ L ttsW 6fllBt 
-ft^NOj - ©^-C!RiRjpjF«3lCj£ScrS. C©/c*. 
y->#H«TT»»«*©NO, #NO x RiRfflrtiC 

[ 0 0 3 6 3 */c. ifeASf^*©SBfagS^"tIJCigT 
1"S£ (T^6^. S^©^i:b*ssil^*«l:b$/c»y 

F'3©5SM-<^>N0 3 " WNO, ©^-CRjR^Sffiffi 
Sns«fc^(cAj:S. C©H^. PM*«:CO^©S7c^ 
^HC. CO, ^©J&##??&T££e£P t±TC 
n6©^«:j:«3NO, *iS7n§n€>. 

[003 7] #aa»Btt-ett. y ->^*RJtaig"5jti& 
tsw i vms s tir fc o . i *i y - >?ltkriig 

3nTL^£ttCtt. NO, !RH®7cl!l!ig»iJfeA^-^P 

m*©nox ^©Jix-r-s. s/c mmiifivv r^mit 

-CSesn-S£. NO, !Rjl^7cfi!ld«7«iRJRb/cNO 

itaiKtHcNo, ®.ffimjtm&7 tossmztitcNo* s 
at s £ . ®B#ramw^Jt * y - >^m^ 6 y 

o, «^7cM^*>e>©NOx (Dikmtm^mt (no 
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Sfe^sn-cw:. ecu3o»no» *79>$©tt&Jtft-r 

NO, fi£«£rr&. NO, eR^STcWS 7 (C#&B#P5 
^fc«5tC©iR$n-2>NO, OiBNO, ^MMjtm^^. 

-aggstafc. 8asjiS£&##5£**i«NOx io 

ft. s^^fi, ©^Eti. ^mj±. »B4«*&«&£> 

^iLtSK^WP^fct) (C^T-S N Ox fi£Sl 
»JU NO, W»»icftW7CC4l{ftl»niiafc»)«:!R«iS 
n^NOx ft*. «*.fcHMMtff (MSii) 
|5]gft££ffl^fcftffiv^:7\2J&-CECU3 OOROM 
ICftm b T i, > £ . ECU30 «— 5£B#P£® ( ±f S©#fi 

MBcRjRSftfcNO, S£l§£ffiU NO x #?>*£C 
©NO, ©JRa/c^if^:S-tf--5. CtUCj:t> NO x #2 
>*©««*««: NO, «88t7ai^7K:«JKSftfcNO 
x ©ft*«-TJ:9K:tt*. EC.U3 0B, «W©y-> 

AC) «W*lljB«Dft*fctt©©*-F (BftSttJfcSfc 

«y » ^ffi«stti««^«*BjK> -cmmr* y » 

6©jru/cN0x j^aasn. »ewbsti4. «c*»» 30 
•j ? ^x^-r *T^p«ga»jt* y ? ?(cft&-r«i$mi* 

ffU-CNOx ©HS7c84^^e.NOx flfflMH. jKaWfc 

C©J:5K:. NOx (RjaS7cfei!^7©NOx (RjRSKfS 
try »**/<-f **frtt9t:£K:J:0. NOx ftftft 
7Ett«7ttftiJ3K:S£Sh. NO, iRlBlTcftBi^iRJR 

ufcNOx rfiain-r-5ci3&sKi±sn*. 

[0 03 8] tC 3**. Ma©ck 5 K#SStBBftrttN 40 
Ox Kftfi7nJ!^7±iJiE0!!l©SPMiilfSK:O I XFU-i> 
ftS**t5SC5a. 5 b#Stt6ftTt,>S. C©fc 

». y 9*x*u9 tztcwntp 6 y ? ^fflBJt©«ft** 

SC5a. 5btC^Abr&SC5a. 5bTiiiE©NO 
x "KilSSfcBi 7 K tt S C 5 a . 5b "COftft© ttffl * 

*5Kttaifts«Ktfcja»© y -^fflBSttospswatA-r 

5t|^!4D, y »**/<-f NO, RftS 

Ttmmi *>6*^{b©NOx *n*m-rs?i«6tt3&j**. 

Hfttcftm 1 ©MBfefr©S£<fcK:J: «3 &!W©j13S 

2»5Jt# y - («ifi©® *» e. ©©as*- f > 50 
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©*•£*- f> tc«j»)ft*6nytii^«:t>«aft*iaftK 

NO x 8HWKclittn*6*$fKfc©NO x ©«Efflj&«£D 

c 0 0 3 9 ] -ec-c. «TKi»ii!-r*si«»ft"Ctty v 

*xjU *»fM»ME*- Ftt9**.*©fca&K:«Hffi 
y - >^m*> 63t&£«&Jt* fctt 'J ? ^SBSit 
tC«J»)ftA*»K-?8{>SC5a. 5b(Ci^A-rSSP^© 
£«&Jt*y » ^tC-rSCitC«fcDJJBSC5 a. 5b© 
O, xhu-^KJ:ij*C*Mft*j!?»brc>S. sc 

5 a . 5 b (cssa-t •sgt£i£«&Jt£ y * *%.mmctz> 

Ci(Ccfc«3. SC5a. 5b^l©HC. CO»£# 
*£&SWfo&i«EATS. C©fc«>. O, XhU-^tcj: 
OftBSrtJcBfjSStiAiiBRxiSPm^HC. CO^* 

ftffc-rsoKiiwtsn. &mm-cfmfrtb<D®m<Di&m 
Hi & ns^s©^a^tH*-r sfi <t 0 ^ < mser sci 

tc j: 0O, U-i^ftftKJ: «3 «««3^6ftlS3^ftHl3 
n-ri>*Mt»SC5a. 5b T^fJ©f f«« U t» 
JtKJBtsn*J:9KSc*. C*i&tcJ:<3. NOx IfUSji 
5cll«i7*»6*»ib©NO, *J»H«-ac4*J|»±Sti 

[0 04 0] «WfflilStfcW0ftit^KSC5 a. 5btC 

i&A-r-ssf^nstb* y ? *m&mt?z>ttmmmmz 
t rzuwm»w«#j ii>9) . cb) ^mom^-h 

KjW**«Hr*»«#- hJWtftlWFtRSrtMB** 
ilrO) . CO «HfflBtfcW0«liti«K:— ^W«c«M*8 

«^*8Jt*^3iBcc y y^tcrs. ^©^*5*^= ±ia 
(A) . CB) ©#£•?«. mtS©0SS. SMMfft^tlHH* 

a©Hc. co^^r^s-rs. -r&fofc. cne©« 
jftK(c«4 0 ft i > fc» Jtft W^ft ©«SW*«tt t 

cn6©^B«H(C^L&^fc»iiAl -j - > 
IBRjWSKrr*. -Tttto1&. JdE©£9K:jttfttatF4U 

<$<t or y ^ ^-ffliiuttcte ^ ^>©©. si»*Ktt5ttSte 

©itiHC, CORR»i3WS(l*K:#fi-rSCitcSi: 
5. C©fcfc. Ch60Bt«iHC. CO^i^SC 
5 a. 5 b±-CSi&=fe^l>, a^^frtcior^SCS 
a . 5 b <DMm*mmiC±.&? Z> nJ«M&^* 5= 
[004 1 ] *fc. ±ISCO ©*ffit?tt. ^M©j^S 
MJ:b^©fe©*i— RWKWItt y f ^ffijS8Jt«:«C*3t 
S>. Sf»+©5tcSl6©ft««« £ < 9 S C 5 
a. 5b©iift©IHIWi*Dttl>**. ^S©£$f4©$$£ 
KJ: h^^3Wf^:UT«IW©JME»»«:J: o 
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[ 0 0 4 2 ] fcfc. ±IH(B) hifMW) © 

^a^ififfl-r-s^tt, ±ieca) (z^wbh-ww) ©*§ 
^ t ««inii(c tnztcib, vcromtkim-c b±ib ca> 

(i)^i ©ns^si 

0 2 B£2fe9?©^ 1 ©Hlfe^JKtCteW 5SC5a, 5b 10 

&. 3fcSMlFB. E C U 3 0 KJ: «5 WHSMKM fit * 
7>*#-*£lHl$Kft«) tcntr ?ns. 
[ 0 0 4 3 ] H 2 ©jucfcb. t*gM©jI^"c#^bfc: <fc 

s y 6as&^«iJt* tea y » ?s^Jt 

af£^©«^&j£9J9 sc;no, sh^StuM 

$7#>6©NO, &Hi©;fc«>©y 

9 SC5a, 5 b©IBlUfcJRB€filE:i/C(.>S. 20 
**ii0Sit?«SC5 a. 5b^6©0, * 

£MJ:b£#J9&;i-5<l: 5K: L-C(,>S„ 
[0 044] cftJCfcO. *&liS©»ifS£ji«J:b#y-->#> 
i=>»;^^ (gfcBBtt&KJt) K«H)!Hi6h4eKB 
SC5a> 5bfr6©BftftHJ#£i;&l>fc&> NO, 

»6t«(c>j v*mMt (itcizjmzmtt) KXftr 

*«t5Kac»3. NO, ffla«Bcllt«7*»6©*iWb©N 
O, ©tttB**Hf±3ti4. 30 
[0 0 4 5 ] H2fcfct»TlW'E***f-l"'i"S4v 
•;7'2 0 lrjfi©T*-fe*Ha[-b>*3 7*»6r 

*"feJHia (a<E#©Tf *^l"<f^HKi**) ACC 

p** v *fcma»-fe>i?-3 5©a*KK-3(r»rj(fflsti 

/ttiMH^KNEi. SC5a, 5 b ©ff-j^KgiaO S 
C£*». *ft**»«#i&**i*. «c*J. SC5a. 5b 

©wtwbwo s c©jmKoi,»TB«jc#iws. 

[0 046] ^«i>T. ---7*203 T«±IEK:J:»)R 
fr&AtfcT *-fe*H"ftAC C P £*iI«[5«g^!N E £(C£ 
-5(,>T. I5T^©®3&>p>©©2S*- F©5£*SS&&& 40 

;HBflEA C C P £HK^N E4*^^->4 UT 
ft*af-^iOTECU3 0©ROMK«««hT 
*50. ECU3 0l«f^7'2 0 ltR*ii^ACC 

p & n e & h:*-^ » t e ©fta-f - --ffrfrh ft® & gig 

*-F (0>~©) *»3WS. ^f?7"2 0 3«:*S»5 

m a (m x =<x>ms» omit, m&oimmffigkfrfrb 

2 3rtt9ft*»ft©a«4&*j«E*-F> **LT 50 
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[0047] &l»"C* f77"205 T B. 9!&©SIS« 

- fm. # y - >^tbae (mr^©a)^6@©*- f 

^5y-jft?*4 (M. =<D— ©) . ?7*205t 

^3iaEai&^J:bs y * ^a«itanE*»tf <ct>nT 
mmt) ^©£m©flj«5&*tt£D-r. no, kbs 

7cH««7*>67lc^[b©NO, #t»ar*Utttttt«Hr>A: 
©. iff% K X y 7 2 2 3 jWWt S tiHW©**!*- F 

tt-S) . ^»)JI^7^f^2 2 5-Ctii 

&©«$£*- FM„ jWW*)»*.«©»Ir*-F (M a) 

[0048]-^ -;7"2 0 5tia®j!pf)®©I 
«g*-F-C«H#«!£3ftTt>fc«£tCB. 7,7- 2 
0 7-C. USENO, !R]SSi7ai!i!jli7^6NO, ?:felJi$ 

ns. Hifx£©J:5K. «dBK*"CBECU3 0Ba«ifc 

I-3l^NO» «}*»79K«7fcRJR3ftjteNO» 
m-TNO, ^7>i?>^CNOX©fii€r«#Ur4BD. 
>*CNOX©il*«ff3ett*a*-Cif^bA:ii^K:By 
?? 1 ^A--fi-77i'FR©i?: 1 tCHz^r f-TS. 

^ tc mm? i> 9mm$m.mzmt i 3*» 

6217) %*tf-rS^*s*Sfc». »fPBitt«^f L 

^721 ltcjttr. *?t. 3W5E1; » *x>u*w&fim 

^cStlTt/^^tB^(CB^tC^^s»^2 0 9t, B^S 

e*- FMi 3&i y y ^^ib* tcim&mm\M&. (* 

-F©*/cB®) *»5*»3as«5tS*i*. S««lg*-F 

Mt *5-=e- K®i©©^fnrfe^i,^K«, c©« 
y->asi8ifcws*»6 y f ^^Jta^©^D^ 

jtB^C^Cl^fe^f- 2 3 (Cjl^afe*- F©g 
[0 04 9]-^ ^f5»7*2 0 7'CFR=l (Vs^ 
aK*- F#©*teB©T*^A:*B^lCB. Tttto%« 

waig^sit* y->2jiiub&>6 y ^ « (*^b 

f57 , 2 13*62 1 7©IHRfiffiK©^a!>©H^tt^ 
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[0 0 5 0 ] Tftfe-fc. ^f?5"2 13-ca^f ^2 
0 1 XWlfr&A,tc SC5a, 5b (Dm&DftimM&O 

SCfrh. SC5a> 5 bic&m2titcmmo>±s.zffi 
iu *osc5a. 5b Ti&mvnmzimgmii. «t 

0 y ^ffljfcit}^s©K^ft£iHWfi (hcs) 

=£ritl?-f -5 £ i 4> IC . C ©£H«fi£^«>;££> 6ftfc 
Si3*i*zuWH»WI«3&J||tfflSti*. -tor. ^-r 

> y-c* fcit^tc b*us btc-xMnmmm&z?- ? 

72 1 7 -C*^f4««S*lHlJ^tcH2 ^ YZtiZo Cftfcj:9. 

=#$mmm*js. mm^tatnmtm) tea* 
[oo5n -r&feo. tfmmms.<8.tmmmT l s 

C5a, 5 bfr6©M3gB[Hi#ii&7-f£<!:. Xf-^2 

1 9Ti«lft!/ »^XA-f ^«fp36SR*S*irt>S (F 20 

r= i ) y ? ^igtf^g^ 

Sftr^ftBx?- ? /22it v rz'Wrmft&M 

mmm*- fm t (coti^By * **fcBai&£J8yt 

[005 2] ftfc. ^-f f 7"2 21©'; yf^OS 
ffrB. *£Mt*NOx ^^CNOXOfittfOttfr* 
$r^&- F<5>© 'J * *3*H^*«£*Uimr«3 
ft« NOx «*»7C^7K:!RJKSftfcNO, ©£S# 

sousft. SToHtsfts. ^c. ^^jBagjcfctf* 30 

-ot>-c&ili]$fcB# ia>e>#4©:£fWS(cot,>r m 
©i,^-rn*^fat>n-So -r&fc^. scsa, 5b© 

Sfi^Jt^W/hS t»/c&§ SC5a, 5b -eft-eftKo 

SifrmnZtl. ttRWSC5a. 5b©^fi*W<. 
1 Is|©-^!^4iest-CBBf®®JSS%^{c<g«-C#a 
t,>*8^CB#SC5 a. 5 b&Cot*ft-eft2!5I© ("T 40 

«cto%# i3&»6#4©±a«K-3*mr-3) r.wm 

BSC5a, 5 bonmicfcb-c^zb&mstiz. tt 
*s. &mnsg¥B*jt«j?©«^ L/ te^tm-fr t>mf&2 n 
r s^tgfSfeic 1 m-wmmmznn-rz 
m&<DX7-?72 1 1 TtemfobtcgMfr 

<D2KD$m~C (0dAB# 1 £#3, *fe|j#3i#2 
30 1 H-fo^«««lt**tf T 2. i If JgSliKfiffi^ 
iWt #£7 L £ 3 ft -5 o 

[0053] $tc. ±.mLtc£>jic. ^mmmmxim so 
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(®^e,@> #«&®<*ft£. 
(2) m2<Dmmmm 

jb l oymmmrcu. r.x%mmM<D&<>c & or s c 5 

^©S3S*- F©WC&jt£?T&fe&*>ofc. 

Sir «. l iarrjzadilMWttW«siW«c«Wr 

b. y - >£mii$£*- f*> e> y * r^mmm*- 

KttDft*. (««fr®l»R>««^©»tf) *<ri?S*>f 

s > ^©mtstco^TBeRmtf mimmmtc® 

«{coc>r ia^«»*»t*tTtt 9. 

[ 0 0 5 4 ] 0 3 B, *HSfe^SS©r^f4«^ (0 3 
r BlBSfitTglfcJH* 6 SF^tf g^^tc ^^r-^M*4« 

w^^ssr ) <t ©mtf gi^sN-«wtia© * ^ 
5>^MBj^-^@r*^„ H3«*-F© (y->E£ 
(EEHtr m i 3jp6^e- f© mmmottk 

-t>**. ffe©*- Fra©^o^*>a3 

[OO55103B, # 1 A>e>#4mfti©^ft^ft©^ 

WS-fe-? h ^-i 5>^7pLrt,»So @3(CtWCS 
E Tttffi«ff11«MsWI*a-b CINJ 
JiEEHfr !1«HSWW »T ^ 5 > EXSET tt ~ * 

j^f4«*fa-fe -^K^>f5>^. exinj ttz^wms^* 

StUff* W 5 > I S E Ttt««tfSjl»PWIW«-b 
h * 5 > if. I I N J »RSltf€flHsW«^ff » -f 5 

>y£-eft^ftifci<rt>-5. H3cccHr^-r© 

5>y^L/rt,^«, 03tc*$i,it: rsRj , 
rff j . rjB^j . rgpj «-en-eft#m^i©!RmtfS> 

mtc-ty \- sft (exset) > wMimmmsmit 
mmmvmtctey hsft^. ( i set) . 

[0056J4, 03CH©*^5>^raig j e"F^ 

i-r^i. #i«nrBCH»fftiWfei»«Kffl^-r* 

fcfc^ UEiC^ffg^«*f * -( 5 > y ( I I N J ) B 
mio^XtoK), *^5>ycSE TrS«ffSjS6lsH«W 
fi©-fe-^ h*^TUri^ 0 S£^r# l»«rBi[ftK 
»iMg*-F©«]»3&»r*&l,^8{>. fflNfffg^^iSW 

i i nj B-s-©**Hff-rsc<t<fcL>r, *^5>^E 
x s ETvrxaimmmmz-k ? h ox^ximmm 

(exinj) zntftz. 



(11) 

[005 7] #3mErC«CH©*-f 

£HfTf SCiilTCSET T IBStT 

WHS-fe* 5>y (EXSET) "Cr^^nSm 

[0058] j/c mmz. #4mm?«cH©*>( s io 
mnmm&^v vm^v ( i inj) tmg-cbt. 

fi^r. # 3»®fcl5l^«fTg«SBi!B»f 

(C I N J ) **a*Ufc**r^dl8fWI« (EX I N 

j ) amnztiz. 

[0059]-^. #2Stfgjr«CH©W 5>y»0 

5>y ( i set) tcizztcMmu-osh-r. ms. 
iTm&mmmicmf-rzctwvzz. -ecr, #2» 20 

5itfe(C, I S E TT-fe » F -T Sfc&ftPg***— 

[0 06 0] 03©^-<5>i'f t- F#>6¥l|6J:5 
fc. ;fcfl^ffir«S^-F^9&*©;te«>©M$B7 t 
jBaftM<&*Mfl&H*6». n:»4i»«fife ?hf-f 30 

(H3©flteK:tt#l. #3, #4«fl[) tco 

r*-f -jmmmmzmn-? 

fey h*^ 5>^cfc9ft&cfc.5StfgS (#2ttf§i) tcot,> 

<Dnm*:i%m.-rz£ sieves*. c©«£&£ 
mtss-c 1 ®Ti-'Xmmm®£ tcawmzmimmms. 40 

[0061] 4^^iircttj)^©RfiRKi& 
tmrntrnm*- f«j»3 sn <# 1 . # 

3. #4««) . iI«*-Ftt»)**.« (#2»«) tc 

6.04 ©am* ecu3ok:j:«p jeraps^K^T $ 50 
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02©7a-ft-hO^f ?7"2 1 3*>62 1 7 
£*^?:/4 1 3#>642 l?B&L7b£<Z>**S|a2 0 

[006 2] ^f?^4 1 3TW. H2^f 9^2 1 3 

£Bi«icsc5a. 5 b<D$mmmm.oscfrti 10© 

-#j^«»©»#f3:^S*l£. ?LT^f^4 1 5 

1 SET) (C* ^4 1 9-P«E*-F 

§*P«#*a£ LTfe * h-TS. iRMtT^^iS 

7. Xf-^4 2 1 -C-#jBM««fi©-fe v h 

C ftfC «fc 0 . «StfT g^^i«*f«©fe fb*-fi 

>y ( i set) icffltc^mffi-cte, ^xmmmmo 

ttto *) F©^9 Mi ^«Sffi©ifS t ifi 

[0 063]^, immmx\mmmimm.m(D 

fco-tOS**. z^dl»|sWt»*llffttrtc. SMMife 

2 ai§i©cfc 5 tc z^W»|BW««ffia»y£tf «WWt 

•wa^ita-rs.t^tcL-c^M^. c©»^tc«s» 

[0 0 6 4] (3) m3©HJfe^3H 

^Hj©^3©l55fe^tCol,irmHJT6 0 mf^ 

©m i ©^jtjf^-c«^waK*- f^jo^a©^, 
M*«©Bf jnn«(si«ftfm7%K:a4E« - f zm o » 

F©^»3^<!:«iS*sz:brtf^n-5o -r^to^, 
**flsr «®£*- f ©^ o !feit zmnm *) mm u . & 
mt§i©aK*- Fowo^^^T-r-s^-caK^- f 

B«itl3!*-F® (y->ffll8ttfiSRIjlWR (BEMfrgl 
new) ) ©^c»;->^j^t^^6^»^r© 

( ^ mmtimu^fmm {mnvm 1 ) 
© y » rzmmsmcmi ? zt&m&QLt zm^wb z> 

*i, c©Jr9St«^KBiBJ80*6©K:a«*-F*«J 
Oft** ij^SK!tJt©^«R«:^fc©^:»K:a^ F;u^ 

Jt^(c»*- F®^6»©tciasae*- F*wo»*.r 
^ («»tm/BE«f^i2ia*») ) i® (y->s 
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<§>lCim* - F £SJ 0 -5 J: 5 (C-T -5. 
[006 5] *2S*JBirett. SIS*- K«0 

[ 0 0 6 6 ] 0 5 «. ^Wfcf&(DMM<DffiriemMmiB; 10 

c u 3 o ic j: o mjmffi-emzrz ns^- ? > £ or tf 

@2©Xt^-?'2 0 1&P>20 9 tm— (DWLft&jjk-r. 

^msmmicis^xt. xf-^so i#>e>5 0 9 -co 

#s&t^*§£K:«l/fcK:x^ ^5 23 fcit^S^aig* 
— FM t £3gfiE©3f5*r-- FM, &tjSDfc*-F$J , )& 

[0 0 6 7 ] -7j. 0 1#>65 0 9-C;-> 20 

&*#*.&££ SftSJg^tCtt. Xf?^5 1 licit*. 

stssiis^-FM, tm&vmm*:- fm. £*>*=>. m 
. --m» ^©^ffts-rsiM d^nwcs-^r. 

tT@&£3S£©M&BTjSi£3«0 sc 4*»6Haa3tO 

C5a, 5 bfrhtil.m2tlZ>®m<D±mZffiWb> 
SC5a, 5 b T*flB©SI«* 'J v ^^Jt tCiSJtT & 

[ 0 0 6 8 ] ^ tr. r^dKttttttfiJtttft. xf^ 

513*6521 -C««SS*- F©«JD»*«»T-r* 

5 2 1. 5 2 3 Tli. Z^«SR"*l*<b3fe1f t/T * ?X 
^jftflP^Vff Ufy ^"5 2 1 ) 
KM, i&HSHK^-FM, tULfcttcWmifeifi 

tT&fcfta,, ^-or. ^f?^5 1 3$fctt;*7^:/5 
§ns. 40 

[0069] &{C. ±lE#HS6^®-C-^«mieS«fit 
UlO/cft^SiiiSCSa, 5 b ©B?j!&5f«0 S 

coti^^tcoiiTi^Hj-r-s. 3j^iJS^si-ctt, sc 

5a. 5 bAPKiggL*:£jB*i±-fe>-*2 9 a. 29 b 
^fflUcSC5 a> 5bAP©#f«£j!**JtAF£. 
HBKA^mSH^fi (^A/#) GAi*6SC5 
a. 5b©»jBffl«fiOSC**ttrt--&. 
[007 0 ] ffi&<D£ 5tC. M&©0, X h U-5*«MB 
(CctO. SC5a, 5 btc^TSgW^*i±#Sffc£ 
jB&fcb J: 0 - >© £ * Kt^A4>©&JMi*ft#s S C 5 so 
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a, 5b fCiRiRSft. SH^IthJ: 0 U v *<Ot 

tfU;tSC5a. 5 b*e>©JRLfc®##fifcW;**i. £ 
%6CD»-£fc S C 5 a . 5 b ttPKte»S8»£ilBJttt 
Sife^tbififilfC^-S. S£-?T. SC5a. 5bfc© 
JR. $/cteSC5a. 5 bfrhWL\tiZ*iZ>WMm*. £ 

[0 07 1 ] 4-. &*fiF©«S*4*«*£bT^tbAF 

fc£f-5£. GA = AFxFi44. ttc. PDfiF© 

<mt£2Z$m&*GA' £-T-5£. GA' =STXF£ 
—73. £«W©&3ft?lg£AO, £f ££» MS 
GA51>'GA' ©£»,ifHC«. ^-ft-ettAO, XGA£ 
AO, xga' £&£. -r^cto^. 

it«AO, XGA' =AO, XSTXF£^CS. — 

£c<DWHmiZAO, XGA = AO, XAFXFi&5. 

mtztizmmm. AF>sTii/fc«^(c 

SC5a. 5 b(C(ftiK;*ftS®SI*« (AO, x GA) 
- (AO, XGA' ) =AO, XFX (AF-ST) £ 
ifc. F^GA/AF^iOr, i£©KS©Jft 
ffl/ORJfcfitt. AO, XGAX (AF-ST) /AF = 
AO, XGAX (AAF/AF ) £&-5 0 CCT\ AA 
F= (AF-ST) -C*S„ Sfc. GA«#(4B#P^ 
(#) ^/c«3©SMdfea-C*-S/c*. AF>ST-C*4l 

immm&$Kimic\iMGLmm&tc')AOt xgax 

(AAF/AF) ©MS*eRHK§n. M^OStJS^fi 
OSCttAO, XGAX (AAF/AF) tctftitt Z 
C£tCJ&S„ (AF<Smn«AAFB?^ni 

^0. ^©Bfji^^sosctt^-r^) . 

[0 07 2] **SP«gaRJt36«A F . ^ASM 

«S?*S*#GA©t§^. SC5a. 5b©B#P^At^fc 
D©if^Mm»OSC©^bfi«. AO, XGAX (A 
AF/AF) XAt£ft£#. ^tCttOSC©^bfi 
«M^©M^©feffijig(c^f^S^Sfc«). Hl£©0 
SC^bStt. AO, XGAX (AAF/AF) XA t 
xKiOtlS^ (KKS^RftffliiS«:S-5<*ijE 
{^) . ^ic«i^©iK&Hi3iS»ftj^SSK: 

©©jR£Scffl£'c«3ie[75^^ «j . M#©©itxjis«te 
tHa*j:0BH,». *^is^si-c»osc©ii#p^ 

AtS3fe0©SE^fca*lRJR (AF^ST) £Sttb (AF 
<ST) £©»^K:^WrJ^T©it-C^LTl^. 
[0 0 7 3] ©HX (AF^ST) : AO, XGAX (A 
AF/AF) XA t XA 

&tH(AF<ST) : AO, XGAX (AAF/AF) 
XAtxB 
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5a. 5b ORftBBtiRfiffttig^&ira-*- S 7 n * 
tSfPttJ, ±f2©3;£ffll,>TSC5 a. 5bOH 

w^ttBf 6 c ©j&bfitfljrr s c i k j: 5 3ia® s 

C5a. 5b©BS«aa«OSC*«Lri»S. 
[0 0 74] H6«D»flPCtt. &-?*7-y 760 1"CS 10 
C5a> 5bAP©SMlfflBltAF. t&fW©g&A£MS 
MSSMGA. RysC5a, 5 bSSTC ATtfSteii 
* ft *. :«9«Btt-Ctt, ftftStt&H: A F»SC5a. 

5 bAO©£*&tb-te>lJ-2 9 a. 2 9 bKJ; OtfctBSft 
Ad*m^(ftik©WfiiLr^a>6ft-5. ®A£ 
*WtilttGAI*. *ttPM£fc9K:aHKftte3ftS 
i»l (ABswWfl) 4»«ffljSBttAF©ai.Lr#Bi 
3ft*. S/c. SC5a. 5 b©iaSTCAT«ftj^ 

m ummmm) . B«&&ftuu£&©Hff**tf>-c 20 
it c©swwa*jaR»«:T c a t 

[0 0 7 5] ±SK«fc OAF. GA. TCAT£^<&ii 
AJE& 0 3 TttA F^ST ( S T ttgl&S 

Mlt ) *tH 3ft. AF^S T©«^KB^?tSt 

stittkttitiifc** ®wx l- r *$ 0 . mmmmmo sat 

Jf^U-Cl>-5©T. Xf;- 7'6 0 5VSC 5 a. 5 b© 

wmw&m&tfmumT c at tfr^miEmkAzn. 
UJT5. -eur. xf-^e o 7tiiSfiiiiosc 30 

©<B#*. (AO, XGAX (AAF/AF) XA t x 

a) fdiftf^sfts. -eur. *j-v?GQQ-c\m-x 
f^©osc©fii^sA<iosc. A x *jS^.a»^(c«o 
sc©ffi#os c AX ^cisssfta. OSC MAX s 

C5a. 5 b ©B?SPiJfiBtt«rt:KJRfi (&«J:B) 
a. 

[0076]-^. *7"j y'6 0 3t*AF<STTNfc-> 
fcti^ttt:. SC5 a, 5 btt^fiK^&a^r^a 
/c&. Xt-vI'S 1 3Ti»»a«g4ft«iiaiSTCA 
T4KS-5l»r«iE««B*JHHL/. Z?y7Q 1 5 "C 40 
«OSC©ffi#. (AO, XGAX (AAF/AF) x 
At XB) fc^ifASftS (C©»£AAF<0-C&£ 
/c«>. OSC»^i!>Ta) . ^l,T. 7 7"6 1 7. 

6 1 9TttOS C©H^S/J^0-C$IJl®L-C ^©^fP 
*!^7Ta. aW»&«W«:ttX^9^6 0 7. 6 
1 5CC*j^aOSC©*7JWffl«OSC« AJt KSSSft 

WffiWlCBSCSa. 5b*«»l*('J-> 
£«$Jfc) tC&oT*s9SC5a. 5 btt^TlSfOUT 

[ o o 7 7 ] m 6 ©&fptCcfc o tiitumotrnm 50 
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iiosc^tscsa. 5b<Dimmm&mm 

fl^^tt«*«*»Hrt- -5 c £ &c J: 0 fu j$©£IQfeflJ 

(CNOx ®jS5S7c84®7^6*^b©NO x 
C<b#R*±3ft£. 

[0 07 8] ^fC. 07*>e>H9£fl!l,>-C06©&flEfc: 
tfflnSC5a. 5 b©g&fD®fP»OSC«, AX ©tifiiE 

tco^-cgjBj-ra. 06©^-c«^w^aosc 
»u *astt-s«4b-cRf]ai«aosc*iwH-rs 

OSC BAX ©fi4ijEt5Ci*5»iLl». ^©O, 
X h U-^«t6tt«ii©^<bi <fc <>K<BTU ttOMB 1 
Jtt7«aftABHRB (ISfnS) OSC,.» fe{£TLr?f 

<„ *ct. **Si0®r«wa«©^<bR«*^!lb. 

*ffctt««:jC0rOSC.„ ©ffi£ffiIE-r£„ 

[0079] *^jitei©^<bKSI©*!IS!I^ffiK:oi»-ci« 

WT*. #^3fe08§-C«:. SC5a. 5b±jjfeW©^ 
i:bH2>-y-2 9 a. 2 9 b©W2MI^fflii§{©#lgfcfi<bNO 

x (MiTcMai 7 T^w©^J±-fe 3 1 mjimntii 

7 lt®M2.mkimW)gi!*Mc7 < - K'-c ? ?mffl$ti 
ro&ilr©. tffaiWbtt^ieffilttKt* tc^Mtbte > 

^ffl^VOMife^T^ffliJfcS^^jiihb-b^a^V 
OS©— ^Wjg^^L-ri^., 07fC*Jt,iT(A) »gp 

^{bM^oo, * h u-^«i«l3^^«^©?6ff^. 
07(B) ttO, X b U-is®m&&Tlstcm-&<DmZ : $: 

-eft-eft^ o-rt^,, 

[ o o 8 o ] @ 7 ca) . (b) (c^-rj; ^tc. mm^Mit 
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